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(57) Abstract: The invention relates to compounds of formula (I), wherein: R 1 represents hydrogen or -Ci. 3 alkylCONR"R b ; One 
of R 2 and R 3 represents -d.jalkyl and the other represents hydrogen; R 4 represents hydrogen, -Chalky!, -C3^alkenyl, -C^alky- 
lOH, -C^alkylOQ^lkyl, -Ci^alkylCN or -Q^kylG^cycloalkyl; R 5 represents -C 2 ^alkylOH, -Ci^alkyl, -C^alkylOC^alkyl, 
-Q^kylCN, -Ci^alkylCONR c R d , -C^kylNR'R^, -C 2 . 4 alkylNHCOC 1 .3alkyl, -C 2 ^alkylNHCONR»R b , -C24alkylNHS0 2 R e , -Q. 
4alkylS0 2 NR a R b , -C 2 ^alkylNHC0 2 C^alkyl, -C 2 ^alkylNHC(NH2)=NR f , or a group X-Y; X represents -Q^lkylene- optionally sub- 
stitued by -OH, or a direct link, with the proviso that when X is substituted by -OH, X represents C 2 .4alkylene and the -OH group is 
not alpha with respect to the amide N atom to which the group X is attached; Y represents -C 3 . 6 cycloalkyl, phenyl, or an aromatic 
or non-aromatic 5-, 6- or 7-membered heterocyclic group containing at least one heteroatom selected from O, N or S and optionally 
substituted at C and/or N atoms by -Qoalkyl, C^alkoxy, Q.salkylOH, halogen, -CN, -CF 3 , -NH 2 , -COzH and -OH; R a and R b inde- 
pendently represent hydrogen or -d^alkyl; R c and R d independently represent hydrogen or -Q^tflky] or together with the N atom 
to which they are attached form a non-aromatic 5-, 6- or 7- membered heterocyclic group optionally substituted by a heteroatom 
selected from O, N or S; R e represents -Q.4alkyl or -CF 3 ; R f represents NC^ or CN; R 6 represents a group selected from: (i), (ii), 
(iii), (iv), (v), Z represents an optional substituent halogen, alk represents alkylene or alkenylene, T represents a heteroatom selected 
from S or N; and pharmaceutically acceptable derivatives thereof. The invention also relates to processes for the preparation of com- 
pounds of formula (I), pharmaceutical compositions containing compounds of formula (I) and to the use of compounds of formula 
(I) in medicine, particularly in the amelioration of a clinical condition for which a Factor Xa inhibitor is indicated. 
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2- (3-SULFONYLAMINO-2-OXOPYRROLIDIN-1-YL) PROPANAMIDES AS FACTOR XA INHIBITORS 

Field of the Invention 

5 The present invention relates to a novel class of chemical compounds, to processes for 
their preparation, to pharmaceutical compositions containing them and to their use in 
medicine, particularly use in the amelioration of a clinical condition for which a Factor 
Xa inhibitor is indicated. 

10 Background of the Invention 

Factor Xa is a member of the trypsin-like serine protease class of enzymes. It is a key 
enzyme in the coagulation cascade. A one-to-one binding of Factors Xa and Va with 
calcium ions and phospholipid converts prothrombin into thrombin. Thrombin plays a 

15 central role in the mechanism of blood coagulation by converting the soluble plasma 
protein, fibrinogen, into insoluble fibrin. The insoluble fibrin matrix is required for the 
stabilisation of the primary hemostatic plug. Many significant disease states are related 
to abnormal hemostasis. With respect to the coronary arterial vasculature, abnormal 
thrombus formation due to the rupture of an established atherosclerotic plaque is the 

20 major cause of acute myocardial infarction and unstable angina. Both treatment of an 
occlusive coronary thrombus by thrombolytic therapy and percutaneous transluminal 
coronary angioplasty (PTCA) are often accompanied by an acute thrombotic reclosure of 
the affected vessel which requires immediate resolution. With respect to the venous 
vasculature, a high percentage of patients undergoing major surgery in the lower 

25 extremities or the abdominal area suffer from thrombus formation in the venous 
vasculature which can result in reduced blood flow to the affected extremity and a pre- 
disposition to pulmonary embolism. Disseminated intravascular coagulopathy commonly 
occurs within both vascular systems during septic shock, certain viral infections and 
cancer and is characterised by the rapid consumption of coagulation factors and systemic 

30 coagulation which results in the formation of life-threatening thrombi occurring 
throughout the vasculature leading to widespread organ failure. 

Beyond its direct role in the formation of fibrin rich blood clots, thrombin has been 
reported to have profound bioregulatory effects on a number of cellular components 
35 within the vasculature and blood, (Shuman, M.A., Ann. NY Acad. Sci., 405: 349 
(1986)). 

A Factor Xa inhibitor may be useful in the treatment of acute vascular diseases such as 
coronary thrombosis (for example myocardial infarction and unstable angina), 
40 thromboembolism, acute vessel closure associated with thrombolytic therapy and 
percutaneous transluminal coronary angioplasty, transient ischemic attacks, pulmonary 
embolism, deep vein thrombosis, peripheral arterial occlusion, prevention of vessel 
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luminal narrowing (restenosis), and the prevention of thromboembolic events associated 
with atrial fibrillation, e.g. stroke. They may also have utility as anti-coagulant agents 
both in-vivo and ex-vivo, and in oedema and inflammation. Thrombin has been reported 
to contribute to lung fibroblast proliferation, thus, Factor Xa inhibitors could be useful 
5 for the treatment of some pulmonary fibrotic diseases. Factor Xa inhibitors could also be 
useful in the treatment of tumour metastasis, preventing the fibrin deposition and 
metastasis caused by the inappropriate activation of Factor Xa by cysteine proteinases 
produced by certain tumour cells. Thrombin can induce neurite retraction and thus 
Factor Xa inhibitors may have potential in neurogenerative diseases such as Parkinson's 
10 and Alzheimer's disease. They have also been reported for use in conjunction with 
thrombolytic agents, thus permitting the use of a lower dose of thrombolytic agent. 

Description of the Invention 

1 5 The present invention provides compounds of formula (I): 




wherein: 

20 R 1 represents hydrogen or -CoalkylCONRTl^ 

One of R 2 and R 3 represents -Ci^alkyl and the other represents hydrogen; 

R 4 represents hydrogen, -C M alkyl, -C 3 ^alkenyl, -C^alkylOH, -C 2 ^alkylOC M alkyl, -C,. 
25 4 alkylCN or -Co^altylC^cycloalkyl; 

R 5 represents -C^alkylOH, ~C M alkyl, -C 2 ^alkylOC M alkyl, -C^aikylCN, -C,_ 
«alkylCONR c R d , -C^alkylNR^, -C 2 ^alkylNHCOC lo alkyl, -C^alkylNHCONR^, - 
C 2 ^alkylNHS0 2 R e , -C^lkylSO^'R*, .C2^alkylNHC0 2 C,^alkyl, -Q. 
30 4 alkylNHC(NH 2 )=NR f , or a group X-Y; 

X represents -C,^alkylene- optionally substitued by -OH, or a direct link, with the 
proviso that when X is substituted by -OH, X represents C^alkylene and the -OH group 
is not alpha with respect to the amide N atom to which the group X is attached; 
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Y represents -C^cycloalkyl, phenyl, or an aromatic or non-aromatic 5-, 6- or 7- 
membered heterocyclic group containing at least one heteroatom selected from O, N or S 
and optionally substituted at C and/or N atoms by -C^alkyl, d. 3 alkoxy, C N3 alkylOH, 
halogen, -CN, -CF 3 , -NH 2 , -CO2H and -OH; 
5 R a and R b independently represent hydrogen or -C^alkyl; 

R c and R d independently represent hydrogen or -Chalky! or together with the N atom to 
which they are attached form a non-aromatic 5-, 6- or 7- membered heterocyclic group 
optionally substituted by a heteroatom selected from O, N or S; 
R c represents -Chalky! or -CF 3 ; 
1 0 R f represents N0 2 or CN; 



R 6 represents a group selected from: 




Z represents an optional substituent halogen, 
alk represents alkylene or alkenylene, 
1 5 T represents a heteroatom selected from S or N; 

and pharmaceutical^ acceptable derivatives thereof. 

Further aspects of the invention are: 

A pharmaceutical composition comprising a compound of the invention together 
20 with a pharmaceutical carrier and/or excipient. 

A compound of the invention for use in therapy. 

Use of a compound of the invention for the manufacture of a medicament for the 
treatment of a patient suffering from a condition susceptible to amelioration by a Factor 
Xa inhibitor. 

25 A method of treating a patient suffering from a condition susceptible to amelioration 

by a Factor Xa inhibitor comprising administering a therapeutically effective amount of 
a compound of the invention. 

30 
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The compounds of formula (I) contain chiral (asymmetric) centres. The individual 
stereoisomers (enantiomers and diastereoisomers) and mixtures of these are within the 
scope of the present invention. 

5 The present invention also provides certain compounds of formula (I) which are 
represented by formula (1A): 

(IA) 

10 wherein: 

R 1 represents hydrogen or ^oalkylCONR'R*; 

One of R 2 and R 3 represents -C,_ 3 alkyl and the other represents hydrogen; 

1 5 R 4 represents -C^alkyi, -C^alkylOH, -C^alkylCN, -C^cycloalkyl; 

R 5 represents -C 2 ^alkylOH, -C M alkyl, -C 2 ^alkylOC,. 3 al]Cyl, -C^alkylCN, -C,. 
4 aIkylCONR a R b , -C 2 ^alkylNR a R b , -C 2 ^alkylNHCOC l 3 alkyl, ^alkyDSfHCONRT^ - 
C^alkylNHSCbR 3 , -C^alkylSOzNR^ or a group X-Y; 
20 X represents -C^alkylene- or a direct link; 

Y represents -C 3 ^cycloalkyl, phenyl, or an aromatic or non-aromatic 5-, 6- or 7- 
membered heterocyclic group containing one or two O, N or S atoms and optionally 
substituted at C and/or N atoms by -C,. 3 alkyl; 

25 R a and R b independently represent hydrogen or -C lo alkyl; 

R 6 represents a group selected from: 
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Z represents an optional substituent halogen, 

alk represents alkylene or alkenylene, 

T represents a heteroatom selected from S or N; 

and pharmaceutical^ acceptable salts and solvates thereof. 

5 

Preferably R 1 represents hydrogen or -Ci. 3 alkylCONH 2 . More preferably R l represents 
hydrogen or -CH 2 CONH 2 . 

Preferably, one of R 2 and R 3 represents methyl and the other represents hydrogen. 

10 

Preferably, R 4 represents -C M alkyl, -C 3 ^alkenyl, -C 2 ^alkylOH, -C^alkylOC^alkyl, - 
CMalkylCN or -C 0 -»alkylC 3 .6cycloalkyl. More preferably, R 4 represents -Chalky], -Ci. 
3 alkyICN or -Chalky IC^cycloalkyl. Even more preferably, R 4 represents -Ci. 3 alkyl, - 
CH 2 CH 2 CN, -CH 2 cyclopropyl or -C 3 . 5 cycloalkyl. 

15 

In another preferred aspect, R 4 represents -Chalky!, -C^alkylOH or -C M alkylCN. 

Preferably R 5 represents -C^alkylOH, -Cj^alkyl, -Q^alkylOC^alkyl, -C M alkylCN, - 
C^alkylCONR c R d , -C M alkylNR fl R b , -C 2 ^alkylNHCOC^alkyl, -C 2 ^alkylNHCONR*R b , 
20 -C2^alkylNHS0 2 R c , -C^alkylSOzNR'R 1 ', -CMalkylNHCC^CMalkyl, -C 2 . 
4 alkylNHC(NH 2 )=NR f , or a group X-Y. 

X represents -C^alkylene- optionally substituted by -OH, or a direct link, with the 
proviso that when X is substituted by -OH, X represents C^alkylene and the -OH group 
is not alpha with respect to the amide N atom to which the group X is attached; 
25 Y represents phenyl, or an aromatic or non-aromatic 5-, 6- or 7- membered heterocyclic 
group containing one or two heteroatoms selected from O, N or S atoms and optionally 
substituted at C and/or N atoms by -Ci_ 3 alkyl. 

More preferably, R 5 represents -C 2 ^,alkylOH, -Chalky!, -C M alkylOC,_ 3 alkyl, -C,. 
30 4 alkylCN, -CMalkylCONR'R*, -C^alkylNR^, -C^alkylNHCOCoalkyl, -Q. 
4 alkylNHCONR a R b , C^alkylNHS0 2 R c , -C 2 ^alkylS0 2 NR tt R b , -C 2 ^alkylNHC02C M alkyl, 
-C M aIkyINHC(NH 2 )=NR f , or a group X-Y; 
X represents ~C ,. 3 alkylene-; 



3/28/2007, EAST Version: 2.1.0.14 



WO 03/043981 



6 



PCT/GB02/05134 



Y represents phenyl, or an aromatic or non-aromatic 5-, 6- or 7- membered heterocyclic 
group containing one or two heteroatoms selected from O, N or S atoms and optionally 
substituted at C and/or N atoms by -C,. 3 alkyl. 

5 Even more preferably, R 5 represents -C^alkylOH, -C^alkyl, -C 2 ^alkylOC 1 . 3 alkyl, -C,. 
3 alkylCN, -CMalkylCONR^, .C 2 ^alkylNR 8 R b , -C 2 ^allcylNHC0C Io alkyl, -C 2 _ 
3 aIkylNHCONR a R b , -C^alkylNHSC^R', -C 2 ^alkylS0 2 l^*R b , -Chalky 1NHC0 2 C,. 
4 alkyl, -C 2 ^alkylNHC(NH 2 )=NR f , or a group X-Y; 
X represents -Ci. 3 alky1ene-; 
10 Y represents phenyl, or a heterocyclic group selected from thiophene, tetrahydrofuran, 
pyrrolidine, imidazole, pyridine, piperidine, morpholine, piperazine, pyrazole or 
hexamethyleneimine. 

Most preferably, R 5 represents -C,. 3 alkyl, -C 2 _ 3 alkylOH, -C,. 2 alkylCN, -C 2 . 3 alkylOCH 3 , - 
15 C 2 . 3 alkylNR a R b , -C,_ 2 alkylCONH 2 , -CH 2 CH 2 NHCOCH 3 , -Q_ 3 alkylNHS0 2 CH 3 , - 
CH 2 CH 2 S0 2 NH 2 , -C 2 . 3 alky!NHCONH 2 , -C 2 . 3 alkyINHC0 2 C 4 alkyl, -C 2 . 
3 alkylNHC(NH 2 )=NN0 2> or -Ci_ 3 alkylW wherein W represents thiophene, pyridine, 
piperidine, morpholine, piperazine, pyrazole or hexamethyleneimine. 

20 In another preferred aspect, R 5 represents -(^alkylOH, -d^alkyl, -C^alkylOC,_ 3 alkyl, 
-C^alkylCN, -C M alkylCONR a R b , ^alkylNR 1 ^, -C 2 ^alkylNHCOC,. 3 alkyl, -C 2 . 
4 alkylNHCONR : a R b > C 2 ^alkylNHS0 2 R\ -C M a]kylSOiNR"R b , or a group X-Y; 
X represents -C,. 3 alkylene- or a direct link; 

Y represents -C^cycloalkyl, phenyl, or a heterocyclic group selected from thiophene, 
25 tetrahydrofuran, pyrrolidine, imidazole, pyridine, piperidine, morpholine or 

hexamethyleneimine and optionally substituted at C and/or N atoms by -C,_ 3 alkyl. 

When Y is a heterocycle selected from thiophene, tetrahydrofuran or pyridine, the 
heterocyclic ring is C-linked to X. When Y represents a heterocycle selected from 
30 imidazole, pyrrolidine, piperidine, morpholine, piperazine, pyrazole or 
hexamethyleneimine, the heterocyclic ring is C-linked or N-lirtked to X. Preferably, 
when Y represents a heterocyclic ring selected from pyrrolidine, piperazine, morpholine 
or hexamethyleneimine, the heterocyclic ring is N-linked to X. 

35 Preferably, R 6 represents a group selected from: chloronaphthylene, 
chlorobenzothiophene, chlorobithiophene, chlorophenylethene or (chlorothienyl)ethene. 
More preferably, R 6 represents 6-chloronaphthylene, 5'-chloro-2,2'-bithiophene, (4- 
ch!orophenyl)ethene, or 5'-(chlorothienyl)etriene. Most preferably, R 6 represents 6- 
chloro-l-benzothiophene, 6-chloronaphthylene, 5'-chloro-2,2'-bithiophene or (4- 

40 chlorophenyl)ethene. 

Preferably, R a and R b independently represent hydrogen or methyl. 
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Preferably, R c and R d independently represent hydrogen or -C,. 3 alkyl; 
Preferably, R f represents NO2. 

5 

It is to be understood that the present invention covers all combinations of preferred, 
more preferred, even more prefered and most preferred groups described herein above. 

The present invention also provides compounds of formula (I) wherein: 
1 0 R 1 represents H or C M alkyICONR a R b ; 

One of R 2 and R 3 represents -C 1 . 3 alkyl and the other represents hydrogen; 
R 4 represents C M alkyl, C^alkylOH or C^alkylCN; 

R 5 represents -C^alkylOH, -C M alkyl, -C M alkylOC,_ 3 alkyl, -C M alkylCN, -C,_ 
4 alkylCONR a R b , -C^aikylNR^, -C 2 ^alkylNHCOC,. 3 alky1, -C 2 ^alkylNHCONR a R b , Q. 
1 5 4 alkylNHS0 2 R a , -C M alkylS0 2 NR fl R b , or a group X-Y; 
X represents -C|. 3 alkylene- or a direct link; 

Y represents -C^cycloalkyl, phenyl, or a heterocyclic group selected from thiophene, 
tetrahydrofuran, pyrrolidine, imidazole, pyridine, piperidine, morpholine or 
hexamethyleneimine and optionally substituted at C and/or N atoms by -C|_ 3 alkyl; 

20 R a and R b independently represent hydrogen or C|. 3 alkyl; 

R 6 represents 6-chloronaphthylene, S'-chlcro^'-bithiophene, (4-chlorophenyl)ethene, 
5-chloro-l -benzothiophene, 6-chloro-l -benzothiophene; 
and pharmaceutically acceptable salts and solvates thereof. 

25 The present invention also provides compounds of formula (I) wherein: 
R 1 represents H or C,. 3 alkylCONR 1 R b ; 

One of R 2 and R 3 represents -Ci. 3 alkyl and the other represents hydrogen; 
R 4 represents C M alkyl, Q^alkylOH or CMalkylCN; 

R 5 represents -C^lkylOH, -C M alkyl, -C 2 ^alkylOC,. 3 alky1, -CMalkylCN, -C,_ 
30 4 alkylCONR a R b , -C^alkylNR 1 ^, -C^alkylNHCOCoalkyl, .C 2 ^alkylNHCONR a R b , C 2 . 
4 alkylNHS0 2 R a , -C l ^all^lS0 2 NR a R b , or a group X-Y; 
X represents -C,_ 3 alkylene- or a direct link; 

Y represents -C^cycloalkyl, phenyl, or a heterocyclic group selected from thiophene, 
tetrahydrofuran, pyrrolidine, imidazole, pyridine, piperidine, morpholine or 

35 hexamethyleneimine and optionally substituted at C and/or N atoms by -CMalkyl; 
R tt and R b independently represent hydrogen or C,. 3 alkyl; 
R 6 represents 6-chloronaphthylene; 
and pharmaceutically acceptable salts and solvates thereof. 

40 The present invention also provides compounds of formula (I) wherein: 
R 1 represents H or C,. 3 alkylCONR a R b ; 

One of R 2 and R 3 represents -C,„ 3 alkyl and the other represents hydrogen; 
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R 4 represents C M alkyl, C 2 -4alkylOH or C^alkylCN; 

R 5 represents -C 2 . 3 alkylOH, -C^aHcyl, -C 2 . 3 alkylOCH 3 , -C,. 3 alkylCN, -C,. 3 alkylCONH 2 , 
-C 20 alkylN(CH 3 )(CH 3 ), -C 2 . 3 alkylNHCOCH 3 , -QoalkylNHCONRTt 6 , -C 2 _ 
3 aJkylNHS0 2 R\ -C,. 3 alkylS0 2 NR a R b , or a group X-Y; 
5 X represents -Ci. 3 alkylene- or a direct link; 

. Y represents -C 3 . 6 cycIoalkyl, phenyl, or a heterocyclic group selected from thiophene, 
pyrrolidine, pyridine, piperidine or hexamethyleneimine; 
R a and R b independently represent hydrogen or C,. 3 alkyl; 

R 6 represents 6-chloronaphthylene, 5'-chloro-2,2'-bithiophene, (4-chlorophenyl)ethene, 
10 5-chloro-l -benzothiophene, 6-chloro-l -benzothiophene; 

and pharmaceutically acceptable salts and solvates thereof. 

The present invention also provides compounds of formula (I) wherein: 
R 1 represents H or C,_ 3 alkylCONR a R b ; 
1 5 One of R 2 and R 3 represents -C,. 3 alkyl and the other represents hydrogen; 
R 4 represents C M alkyl, C^alkylOH or C^alkylCN; 

R 5 represents -C 2 . 3 aIkylOH, -CMalkyl, -Chalky 10CH 3 , -C 10 alkylCN, -C,. 3 alkylCONH 2 , 

-C 2 . 3 alkylN(CH 3 XCH 3 ), -C 2 . 3 alkylNHCOCH 3> -Cj^alkylNHCONR^, -C 2 _ 

3 alkylNHS0 2 R a , -C^alkylSO^T^, or a group X-Y; 
20 X represents -Chalky lene- or a direct link; 

Y represents -C^cycloalkyl, phenyl, or a heterocyclic group selected from thiophene, 

pyrrolidine, pyridine, piperidine or hexamethyleneimine; 

R a and R b independently represent hydrogen or CMalkyl; 

R 6 represents 6-chloronaphthylene; 
25 and pharmaceutically acceptable salts and solvates thereof. 

The present invention also provides compounds of formula (I) wherein: 
R 1 represents H or CH 2 CONH 2 ; 

One of R 2 and R 3 represents -Ci_ 3 alkyl and the other represents hydrogen; 
30 R 4 represents C M alkyl, C^alkylOH or C M alkylCN; 

R 5 represents -C^IkylOH, -C M alkyl, -C^alkylOC^alkyl, -CMalkylCN, -C,. 

^lkytCONR^, -C 2 _ 4 alkylNR a R b , -C 2 ^alkylNHCOC U3 alkyl, -Q^alkylNHCONR a R b , C 2 . 

4 alkyhNHS0 2 R a , -C|^lkylS02NR a R b , or a group X-Y; 

X represents -C|. 3 alkylene- or a direct link; 
35 Y represents -C^cycloalkyl, phenyl, or a heterocyclic group selected from thiophene, 

tetrahydrofuran, pyrrolidine, imidazole, pyridine, piperidine, morpholine or 

hexamethyleneimine and optionally substituted at C and/or N atoms by -C,. 3 alkyl; 

R a and R b independently represent hydrogen or Ci_ 3 alkyl; 

R 6 represents 6-chloronaphthylene, 5'-chloro-2,2 5 -bithiophene, (4-chIorophenyl)ethene, 
40 5-chloro-l -benzothiophene, 6-chloro- 1 -benzothiophene; 

and pharmaceutically acceptable salts and solvates thereof. 



3/28/2007, EAST Version: 2.1.0.14 



WO 03/043981 PCT/GB02/05134 



The present invention also provides compounds of formula (I) wherein: 
R ! represents H or CH 2 C0NH 2 ; 

One of R 2 and R 3 represents -C,. 3 alkyl and the other represents hydrogen; 
R 4 represents C M alkyl, C^alkylOH or C,^alkylCN; 
5 R 5 represents -C^alkylOH, -C M alkyl, -C^alkylOC^alkyl, -C M alkylCN, -C,. 
4 alkylCONR a R b , -C 2 . 4 alkylNR a R b , -C^alkylNHCOC^alkyl, -C 2 ^alkyINHCONR a R b , 
4 alkylNHS0 2 R 8 , -C^alkylSOzNR'R 6 , or a group X-Y; 
X represents -C^alkylene- or a direct link; 

Y represents -C 3 _ 6 cycloalkyl, phenyl, or a heterocyclic group selected from thiophene, 
10 tetrahydrofuran, pyrrolidine, imidazole, pyridine, piperidine, morpholine or 

hexamethyleneimine and optionally substituted at C and/or N atoms by -C,_ 3 alkyl; 

R a and R b independently represent hydrogen or C t . 3 alkyl; 

R 6 represents 6-chloronaphthylene; 

and pharmaceutically acceptable salts and solvates thereof. 

15 

The present invention also provides compounds of formula (I) wherein: 
R 1 represents H or CH 2 CONH 2 ; 

One of R 2 and R 3 represents -Chalky! and the other represents hydrogen; 
R 4 represents CMalkyl, C^alkylOH or C M alkylCN; 
20 R 5 represents -C 2 . 3 alkylOH, -C^alkyl, -Chalky 10CH 3 , -C,. 3 aIkylCN, -C,_ 3 alkylCONH 2 , 
-C 2 . 3 alkylN(CH 3 )(CH 3 ), «C 2 . 3 alkylNHCOCH 3 , -Q^alkylNHCONR^, -C 2 _ 
^lkytNHSC^R 3 , -C,. 3 alkylS0 2 NR a R b , or a group X-Y; 
X represents -Ci_ 3 alkylene- or a direct link; 

Y represents -C^cycloalkyl, phenyl, or a heterocyclic group selected from thiophene, 
25 pyrrolidine, pyridine, piperidine or hexamethyleneimine; 

R* and R b independently represent hydrogen or Ci. 3 alkyl; 

R 6 represents 6-chloronaphthylene, 5'^hloro-2,2'-bithiophene, (4~chlorophenyl)ethene, 
5-chloro- 1 -benzothiophene, 6-chloro-l -benzothiophene; 
and pharmaceutically acceptable salts and solvates thereof. 

30 

The present invention also provides compounds of formula 0) wherein: 
R 1 represents H or CH 2 CONH 2 ; 

One of R 2 and R 3 represents -C|. 3 alkyl and the other represents hydrogen; 
R 4 represents CMalkyl, C^alkylOH or CMalkylCN; 
35 R 5 represents -C 2 . 3 alkylOH, -C M alkyl, -C 2 . 3 alkylOCH 3 , -CMalkylCN, -C,. 3 alkylCONH 2 , 
-C 2 . 3 alkylN(CH 3 )(CH 3 ), -C 2 . 3 alkylNHCOCH 3 , -C w alMNHCONR a R b , -C 2 _ 
3 alkylNHS0 2 R a , -C,. 3 alkylS0 2 NR 8 R b , or a group X-Y; 
X represents -Ci. 3 alkylene- or a direct link; 

Y represents -C^cycloalkyl, phenyl, or a heterocyclic group selected from thiophene, 
40 pyrrolidine, pyridine, piperidine or hexamethyleneimine; 

R a and R b independently represent hydrogen or C,. 3 alkyl; 
R 6 represents 6-chloronaphthylene; 
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and pharmaceutically acceptable salts and solvates thereof. 

As used herein, the terms "alkyl" and "alkoxy" mean both straight and branched chain 
saturated hydrocarbon groups. Examples of alkyl groups include methyl (-CH 3 ), ethyl (- 
5 C 2 H 5 ), propyl (-C 3 H 7 ) and butyl (-C4H9). Examples of alkoxy groups include methoxy (- 
OCH3) and ethoxy (-OC 2 H 5 ). 

As used herein, the term "alkylene" means both straight and branched chain saturated 
hydrocarbon linker groups. Examples of alkylene groups include methylene (-CH 2 -), 
1 0 ethylene (-CH 2 CH 2 -) and propylene (-CH 2 CH 2 CH 2 -). 

As used herein, the term "alkenylene" means both straight and branched chain 
unsaturated hydrocarbon linker groups, wherein the unsaturation is present only as 
double bonds. Examples of alkenylene groups includes ethenylene (~CH=CH-) and 
15 propenylene (-CH 2 -CH=CH-). 

As used herein, the term "halogen" includes fluorine, chlorine, bromine and iodine. 

As used herein, the term "cycloalkyl group" means an aliphatic ring. Examples of 
20 cycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. 

As used herein, the term "heterocyclic group" means rings containing one or more 
heteroatoms selected from: nitrogen, sulphur and oxygen atoms. The heterocycle may be 
aromatic or non-aromatic, i.e., may be saturated, partially or fully unsaturated. Examples 
25 of 5-membered groups include thienyl, furanyl, pyrrolidinyl and imidazolyl. Examples 
of 6-membered groups include pyridyl, piperidinyl, morpholinyl, piperazinyl, pyrazinyl. 
Examples of 7- membered groups include hexamethyleneiminyl. 

As used herein, the term "pharmaceutically acceptable" means a compound which is 
30 suitable for pharmaceutical use. 

As used herein, the term "pharmaceutically acceptable derivative", means any 
pharmaceutically acceptable salt, solvate, or prodrug e.g. ester or carbamate, or salt or 
solvate of such a prodrug, of a compound of formula (I), which upon administration to 
35 the recipient is capable of providing (directly or indirectly) a compound of formula (I), 
or an active metabolite or residue thereof. Preferred pharmaceutically acceptable 
derivatives are salts, solvates, esters, carbamates and phosphate esters. Particularly 
preferred pharmaceutically acceptable derivatives are salts, solvates and esters. Most 
preferred pharmaceutically acceptable derivatives are salts and solvates. 

40 

Suitable salts according to the invention include those formed with, both organic and 
inorganic acids and bases. Pharmaceutically acceptable acid addition salts include those 
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formed from mineral acids such as: hydrochloric, hydrobromic, sulphuric, phosphoric, 
acid; and organic acids such as: citric, tartaric, lactic, pyruvic, acetic, trifluoroacetic, 
succinic, oxalic, formic, fumaric, maleic, oxaloacetic, methanesulphonic, 
ethanesulphonic, p-toluenesulphonic, benzenesulphonic and isethionic acids. 
5 Pharmaceutical ry acceptable base salts include ammonium salts, alkali metal salts such 
as those of sodium and potassium, alkaline earth metal salts such as those of calcium and 
magnesium and salts with organic bases, including salts of primary, secondary and 
tertiary amines, such as isopropylamine, diethylamine, ethanolamine, trimethylamine, 
dicyclohexyl amine and N-methyl-D-glucamine. Particularly preferred pharmaceutically 
10 acceptable salts include those formed from hydrochloric, trifluoroacetic and formic 
acids. 

Those skilled in the art of organic chemistry will appreciate that many organic 
compounds can form complexes with solvents in which they are reacted or from which 
15 they are precipitated or crystallized. These complexes are known as "solvates". For 
example, a complex with water is known as a "hydrate". Solvates of the compound of 
formula (I) are within the scope of the invention. 

Salts and solvates of compounds of formula (I) which are suitable for use in medicine 
20 are those wherein the counterion or associated solvent is pharmaceutically acceptable. 
However, salts and solvates having non-pharmaceutically acceptable counterions or 
associated solvents are within the scope of the present invention, for example, for use as 
intermediates in the preparation of other compounds of formula (I) and their 
pharmaceutically acceptable salts and solvates. 

25 

As used herein, the term "prodrug" means a compound which is converted within the 
body, e.g. by hydrolysis in the blood, into its active form that has medical effects. 
Pharmaceutically acceptable prodrugs are described in T. Higuchi and V. Stella, 
Prodrugs as Novel Delivery Systems, Vol. 14 of the A.C.S. Symposium Series, Edward 

30 B. Roche, ed., Bioreversible Carriers in Drug Design, American Pharmaceutical 
Association and Pergamon Press, 1987, and in D. Fleisher, S. Ramon and H. Barbra 
"Improved oral drug delivery: solubility limitations overcome by the use of prodrugs", 
Advanced Drug Delivery Reviews (1996) 19(2) 1 15-130, each of which are incorporated 
herein by reference. Esters may be active in their own right and /or be hydrolysable 

35 under in vivo conditions in the human body. Suitable pharmaceutically acceptable in vivo 
hydrolysable ester groups include those which break down readily in the human body to 
leave the parent acid or its salt. 



3/28/2007, EAST Version: 2.1.0.14 



WO 03/043981 



PCT/GB02/05134 



12 



Preferred compounds of the invention include: 
(2S)-2^(3S)-3-{[(6-Chloro-2-napht^ 

diethylpropanamide 

(2S)-2-((3S)-3-{[(6-Chloro-2^ 
5 N-(pyridin-4-ylmethyl)propananiide 

(2S)-2-((3S)-3-{[(6-Chlorc-2^ 

N-methylpropanamide 

(2S)-2-((3S)-3-{[(6-Chloro-2-naph^^ 

methyl-N-(2-phenylethyl)propanamide 
10 (2S)-2-((3S)-3-{[(6-Chloro-2-nap^ 

N-(2-phenylethyl)propanamide 

(2S)-2^(3S)-3-{[(6<:hlorcH2-naph^ 

dipropylpropanamide 

(2S)-2<(3S>3-{[(6<:hloro-2-naph^ 
15 N-isopropylpropanamide 

(2S)-2-{(3 S)-3- { [(6^hloro-2-naphmyl)sulfonyl] amino} -2-oxopyrrolidin- 1 -y])-N-methyl- 

N-(2-pyridin-2-ylethyl)propanamide 

(2S)-2^(3S)0-{[(6^1oro-2-naphthyl)sulfonyl]armno}-2-oxopyrrolid 

methyl-N-(pyridin-3-ylniethyl)propanamide 
20 (2S)-2^(3S)-3-{[(6^hloro-2Hiaph^ . 

isopropyl-N-(pyridin-4-ylmethyl)propanamide 

(2S)-2<(3S)-3-{[(6<niloro-2-imph%^ 

isobutyl-N^yridin-2-ylmethyl)propanamide 

(2S)-2-((3S>3-{[(6<hloro-2-naph^ 
25 N-(pyridin-2-ylmethyl)propaiiamide 

(2S)-2^(3S)-3-{[(6^1orc^2-naphthyl)sulfonyl]amino 

isopropyl-N-(pyridin-3-ylmethyl)propanamide 

(2S)-N<2-Azepan-l-ylethyl)-2-((3S)-3-{[(6<hloro-2-naphthyl)sulfonyl]am 

oxopyrrolidin- 1 -yl)-N-isopropy lpropanamide formate 
30 (2S)-2-((3S)-3-{[(6^1orc-2^ 

cyanoethyl>-N-isopropylpropanamide 

(2S)-2<(3S)^-{[(6-Chloro-2-napht^ 

yl)propanoyl)-N-isopropyl-beta-alaninamide 

(2S>2^(3S)-3-{[(6-Oiloro-2-naphthyl)sulfonyl]amino}-2^xop^ 
35 hydroxyethyl>-N-isopropylpropanamide 

(2S)-2K(3S)-3-{[(6-CM>ro^^ 

cyanoethyl)-N-(cycIopropylmethyl)propanamide 
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(2S)-2-((3S)0-{[(6<:hIoro-2-nap^ 
cyanoethyl)-N-isoburylpropanarnide 

(2S)-2-((3 S)-3- { [(6-Chloro-2.naphthyI)sulfonyl]amino} -2-oxopyrrolidin- 1 -yl>N,N- 
dimethylpropanarmde 
5 (2S)-2-((3S)-3-{[(6<*loro-2-naphmyl)^^ 
isopropyl-N-methylpropanamide 
(2S)-2-((3S)-3-{[(6<fcloro-2-naphthy^ 
hydroxyethyl)-N-Tnethylpropanamide 
(2S)-2-((3S)0-{[(6<^loro-2-naph%l^ 
1 0 cyanoethyl)-N-methylpropanamide 

(2S)-N-(2-Amino-2^xoetoyl)-2-((3S)-3- {[(6-chloro-2-naphthyl)sulfonyl]amino} -2- 
oxopyrrolidin- 1 -yl)-N-methylpropanamide 

(2S)-2-((3S)-3- { [(6-Oloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin- l-yl)-N-[2- 
(dimethylamino)-2-oxoethyl]-N-methylpropanamide 
15 (2S)-2-((3S)-3-{[(6-ChIoro-2-naph^ 
N-(3-hydroxypropyl)propanamide 
(2S)-2K(3S)-3-{[(6-Chloro-2-naph 
methyl-N^2-pyrrolidin-l -ylethyl)propanamide formate 

(2S)-2-((3S)-3- {[(6-Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrroIidin- 1 -yl)-N- 
20 methy!-N^2-moipholin^-ylethyl)propanami(ie formate 

(2S)-2-((3S)-3- { [(6-Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin- 1 -yl)-N-ethyl- 

N-<2-morpholin-4-ylethyl)propanamide formate 

(2S>2-((3S)-3-{[(6-Oiloro-2-^ 

(dimemylamino)ethyl]-N-ethylpropariamide formate 
25 (2S>2<(3S)-3-{[(6^1oro-2-naphmyl)su1fonyl]animo}-2K)xo 

isopropyl-N-(pyridin-2-ylmethyl)propanamide 

(2S)-2^(3S)-3-{[(6<aior^ 

N-(2-pyridin-2-ylethyl)propanamide 

(2S)-2-((3S)-3-{[(6-ChIoro-2-^^^^ 
30 methyl-N-(pyridin-2-ylmethyl)propanamide 

(2S>2^(3S>3.-{[(6<:h1oro-2-^ 

methyl-N-(2-pyridin-4-ylethyl)propanamide 

(2S>2-((3S^3-{[(6-Chloro-2-rmph^^ 

methyl-N-(pyridin-4-yImethyl)propanamide 
35 (2S>2-((3S)-3-{[(6-Chloro-2-^ 

( 1 H«imidazol-4-y l)ethyl]-N-methy lpropanamide formate 
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(2S)-2^(3S)0-{[(6-CWoro-2-nap^ 
<^anoethyl)-N-{pyridin-3-yJrnethyl)propanamide 
(2S)-2-((3S)-3- {[(6-Chloro-2-na^ 
N-(2-hydroxyethyI)propanamide 
5 (2S)-2-((3S)-3-{[(6-Chloro-2-^ 

methoxyethyl)-N-methyIpropanamide 

(2S)-2^(3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2K)xopym>lidm 

N-(2-piperidin- 1 -ylethyl)propanamide formate 

(2S)-2K(3S)0-{[(6<;h]oiT>-2Hnaph^^ 
1 0 isopropyl-N-(2-pyridin-2-ylethyl)propanamide 

(2S)-2^(3S)-3-{[(6<:hloro-2-napht^ 

hydroxypropyl)«N-isopropylpropanamide 

(2S)-2<(3S>3-{[(6<;hloro-2-naph%l)su^^^ 

(cyanomethyl)-N-isopropylpropanamide formate 
15 (2S)-2^(3S)^-{[(6<:hloro-2-naphthyl^^ 

isopropyl-N-(3-methoxypropyl)propananiide 

(2S)-2^(3S)-3-{[(6<Moro-2-nap^ 

isopropyl-N-(2-methoxyethyl)propanamide 

(2S)-N-[2^Acerylammo)e%l]-2-^ 
20 oxopyrrolidin-1 -yl)-N-isopropylpropanamide 

(2SH^Benzyl-2^(3S)-3-{[(6-cMo^ 

N-isopropylpropanamide 

(2S)-2-{(3S)-3- {[(6-Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidiii-Uy1)-N- 
isopropyl-N-(thien-2-ylmethyl)propanamide 
25 (2S>2K(3S)-3-{[(6<^loro-2-naphmyl)sulfonyl]aniin 
hydroxypropyl)-N-isopropylpropanamide 

(2S)-2-((3S)-3- {[(6-OJoro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin-l -yl)-N^2- 

hydroxyethyI)-N-isopTopylpropanamide 

(2SV2^(3S)-3-{[(6^1oro-2-naph^ 
30 hydroxypropy])-N-^yridin-4-ylmethyl)propananiide 

(2S)-2-((3S)-3- {[(6-Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin-l -yl)^N-(3- 

hydroxypropy!)-N-{pyridin-3-ylmethyl)propanaTTiide 

(2S)-2^(3S)^-{[(6^1oro-2-naph%l)sd^^ 

hydroxypropyl)-N<pyridin--2-ylmethyl)propananiide 
35 (2S)-2^(3S)0-{[(6<toloro-2-napht^ 

cyanoe%l)-N^tetrahydrofiiran-2-ylmethyl)propanarnide 



3/28/2007, EAST Version: 2.1.0.14 



WO 03/043981 



PCT/GB02/05134 



15 



(2S)-2-<(3S)-3- { [(6-Chloro-2-naphthyI)sulfonyl]amino} -2-oxopyrrolidin-l -yl)-N-(2- 
cyanoethyl)-N-(cyclopropylmethyl)propanarnide 

(2S)-2-((3S)-3- { [(6-Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidiTi-l-y])-N-(2- 
cyanoethyl)-N-(2-pyridin-2-ylethyl)propanamide 
5 (2S)-2-((3S)0-{[(6-Chloro-2^^ 

cyanoethyl)-N-isobutylpropanamide 
(2S)-2<(3S)-3-{(2-Aminc>-2-oxoethy^ 

oxopyrrolidin- 1 -yl)-N-ethy l-N-(pyridin-4-y lmethyl)propanamide 

(2S)-2K(3S)-3-{(2-Amino-2-oxoethyl)[(^ 
1 0 oxopyrrolidin-l -yl)-N-ethyl-N-(2-pyridin-2-ykthyl)propanamide 

(2S)-2-((3S)-3-{(2-amino-2-oxoethyl)[^ 

oxopyrrolidin-l-yl)-N^thyl-N^2-hydroxyethyl)propanamide 

(2S)-2-((3S)-3-{(2-Aimno-2-oxoethyl)K^ 

oxopyrrolidin-l -yl)-N-isopropyl-N-(D^ 
1 5 (2S)-2-((3S)-3-{(2-Ajmno-2-oxoethyI)[(^^ _2- . 

oxopyrrolidin- 1 -yl)-N-methyl-N^pyridin-2-ylmethyl)propanaiiiide 

(2S)-2-<(3S)-3- {(2-Amino-2-oxoe%l)[(6-chloro-^^^ -2- 

oxopyrrolidin- 1 -yl)-N-methyl-N-{pyridin-3-y Imethyl)propanamide 

(2S)-2-<(3S)-3-{(2-Ainino-2-oxoethy^^^ 
20 oxopyrrolidin- 1 -yl)-N-methy l-N-(2-pyridin-4-ylethy l)propanamide 

(2S)-2-((3S)-3-{(2-Amino-2-oxoe%l)K^ 

oxopyrrolidin- 1 -yl)-N-rnethyl-N-(r^din-4-ylmethyl)propanarnide 

(2S)-2-((3S)-3-{(2-Anuno-2-oxoe%l)K^ 

oxopyrrolidin-l -yl)-N-[2-( 1 H-iinidazoM-yl)e%l]-N-rnethylpropanarnide formate 
25 (2S)-2-((3S)-3-{(2-Ammo-2-oxo^ 

oxopyrrolidin-l-yl)-N-methyl-N-(2-pyridin-2-ylethyl)propanainide 

(2S)-2-((3S)-3-{(2-Aininc>-2^xoe%^ 

oxopyrrolidin- 1 -yl)-N-methyl-N-(2-phenylethyl)propanamide 

(2S)-2^(3S)-3-{(2-Arnino-2-oxoe%l)[(^ 
30 oxopyrrolidin-l -yl>N-ethyl-N-(2-phenylethyl)propanamide 

(2S>2^(3S>3-{(2-Amino-2-oxoethyl)[(6-chloro-2-naphthyl)sulfonyl]ar^ 

oxopyrrolidin-l -yl)-N,N-dimethy Ipropanamide 

(2S)-2-((3S)-3-{(2-Anuno-2-ox<>^ 

oxopyrroltdin-l-yl)-N-isopropyl-N-methylpropanamide 
35 (2S)-2-((3S)-3-{(2-Animo-2-oxoe^ 

oxopyn-olidin-l-yl>N-(2-hydroxyethyl)-N-methylpropanarnide 
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(2S)-2-((3S).3-{(2-Amino-2-oxoethyl)[(6-chloro-2-naph%l)su]fonyl]amino}-2- 
oxopyiTolidin-l-y1)-N-(2-hydroxyethyl)-N-isopropyIpropanamide 
(2S)-2-((3S)-3-{(2-Amino-2-oxoethyl)[(^^ 
oxopyrrolidin- 1 -yl)-N-(2-cyanoethy l)-N-methylpropanamide 
5 (2S)-N^2-Amino-2-oxoethyl>2-^ 

naphthyl)sulfonyl]amino}-2^xopyiTolidin-l-yl)-N-methylpropanamide 
(2S)-2-((3S)-3-{(2-Amino-2^xoethyl)K^^ 
oxopym>1idin-l-yl>N-[2-(dimethyte 
(2S)-2-((3S)-3-{(2-Amrno-2^xoethyl)^ 
10 oxopyrrolidin- 1 •yl)-N-^thyl-N-(3-hydroxypropyl)propanamide 
(2S)-2^(3S)-3-{(2-Amino-2-oxoeftyl)[^ 

oxopym>lidm-l-yl)-N-meftyl-N-(2^ formate 
(2S)-2-((3S)-3-{(2-Amino-2K>xoethy0 
oxopyrrolidm^ -yl)-N-methyl-^ 
1 5 (2S)-2-((3S)-3- {(2-Amino-2-oxoethyl)[(6<hloro-2-naphthyl)sulfonyl]anu -2- 
oxopyrrolidin-1 -yl)-N-etliyl-N-(2-morpholin-4-ytethyl)propanamide formate 
(2S)-2-((3S)-3-{(2-Aniino-2^xoe^ 

oxopyrrolidin-1 -yl)-N-[2-{dimethylairiirio)ethyl]-N-ethylpropariamide formate 

(2S)-2-((3S>3-{(2-Amino-2-oxoemyW^^ 
20 oxopyrrolidin- 1 -yl)-N<2-cyanoethyl)-N-(pyridin-3-ylrnethyl)propanamide 

(2S)-2-((3S)-3- {(2-Armno-2-oxc^thyl)[(6-ch1oro-2-naphthyl)sulfonyl]arm -2- 

oxopyrrolidin-l-yl)-N^thyl-N-(2-hydroxyethyl)propanamide 

(2S)-2-<(3S)-3-{(2-Ammo-2-oxoe^ 

oxopyrrolidin- 1 -yl>N-(2-methoxyethyl)-N-methylpropanamide 
25 (2S)-2-((3S)-3-{(2-Amino-2^xoethyl)[(6^^ 

oxopyrrolidin-l-y])-N-ethyl-N-(2-piperidin-l -ylethyl)propanamide formate 

(2S)-2-((3S)-3-{(2-AiTOno-2^xoethy0^ 

oxopyrrolidin- 1 -yl)-N-(2-hydroxyemyl)-N-(2-morpholin-4-ylemyl)propanarnide formate 

(2S)-2-((3S>3-{(2-Amino-2-oxoethyl)[(6-chioronaphth-2-y])sulfonyl]ami 
30 oxopyrrolidin- 1 -yl)-N-ethy 1-N-methylpropanamide 

(2S)-2K(3S)-3-{(2-Amino-2-oxoemyl)[(fo^ 

oxopyrrolidin- 1 -yl)-N,N-diethy lpropanamide 

(2S)-2-((3S>3-{(2-Aniino-2-oxoe^^ 

oxopyrrolidin- 1 -yl)-N,N-dipropylpropanamide 
35 (2S>2-((3S^3-{(2-Amino-2-oxoet^ 

oxopyrrolidin-1 -yl)-N-ethyl-N-isopropylpropanamide 
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(2S)-2^(3S)-3-{(2-Amino-2-oxoethyl)[(6-chloronaphth-2-yl)suIfonyl]amino}-2. 
oxopyrrolidin- 1 -yl)-N-isopropy !-N-(pyrid-4-ylmethyl)propanamide 
(2S)-2-((3S)-3-{(2-Amino-2-oxoethyl)[(6-chloronaphth-2-yl)sulfonyI]amino}^ 
oxopyrrolidin- 1 -yl)-N-(2-cyanoethy !)-N-isopropylpropanamide 
5 (2S)-2^(3S)-3-{(2-Ammo-2^x^ 

oxopyrrolidin- 1 -yl)-N-(2-azepan- 1 -ylethyl)-N-isopropylpropanamide formate 
(2S)-N-[2-(Acetylamino)et^ 

yl)sulfonyl]amino}-2-oxopyrrolidin-l-yl)-N-isopropylpropanamide 
(2S)-2-((3S)-3- {[(6.Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin-l -yl)-N- 
1 0 cyclopentyl-N-methylpropanamide 

(2S>2-((3S)-3-{[(6^Chloro-2-naphthyl)sulfonyl]ainino} -2-oxopyrrolidin-l -yl)-N- 
cyclohexyl-N-ethylpropananiide 

(2S>2-((3S)0-{[(6^Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyirolidm^ 
cyclohexyl-N-methylpropanamide 
15 ' (2S)-2-((3S)-3-{[(6-Chloro-2-naph%^^ 
cyanoethyl)-N-cyclopentylpropanamide 

(2S)-2K(3S)-3-{[(6^ChIoro-2-naphthyl)sulfonyl]amino}-2-oxopyn-olidi^ 

cyanoethyl)-N-cyclopropylpropanamide 

(2S)-2-<(3S)-3-{(2-Amin(>-2-oxoemyl)[^ 
20 oxopyrrolidin- 1 -yl)-N-methyl-N-(l -methylpiperidin-4-yl)propanamide formate 

(2S)-2-{(3S)-3-{[(6-Chloro-2-napht^ 

N-phenylpropanamide 

(2S)-2-((3S>3-{(2-Amino-2-oxoemyl)[^ 

oxopyrrolidin-l-yl>N-(2-cyanoethyl)-N^yclopentylpropanamide 
25 (2S>2-((3S)-3-{[(6X;h1oro-2-naph^ 

cyanoethyl)-N-cyclohexyIpropanamide 

(2S>2-((3S>3-{(2-Amino-2^xoeAyl)[(6^ 

oxopyrrolidin-1 -yl)-N-cyclohexyl-N-methylpropanamide 

(2S>2-((3S>3-{(2-Amino-2-ox(>emyW^ 
30 oxopyrrolidin- l-yl)-N-(2-cyanoethyl)-N-cyclopropylpropanamide 

(2S>2-{(3S)-3-{[(6X^Ioro-2-naph% 

cyanoethyl)-N-cyclobutylpropanamide 

(2S)-2-<(3S)-3-{[(6^1or<>-2-nap^ 

cyclopropyl-N-(pyridin-4-ylmethyl)propanamide 
35 (2S)-2-((3S)-3K2-Amino-2-oxoemyl)K^ 

oxopyrrolidin- 1 -yl)-N-cyclopropyl-N-(pyridin-4-ylmemyI)propanamide 
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(2S)-N-[2-(Aminosulfonyl)et^ 
oxopyrrolidin- 1 -yl)-N-isopropylpropanamide 

(2S)-2-((3S)0-{(2-Amino-2K>xoe%l)[(6^hloro-2-naphthyl)sulfonyl]amino}-2- 

oxopyrrolidin-1 -yl)-N-isopropyl-N-(2-piperidin-l -ylethyl)propanamide 
5 (2S)-2-((3S>3-{(2-Amino-2^xoe%^ 

oxopyrrolidin-l-y1)-N-isopropyi-N-(2-morpholin-4-ylethyl)propanamide 

(2S)-2-((3S)-3-{[(6-Chloro-2-naph^ 

isopropyl-N-(2-piperidin- 1 -ylethyl)propanamide 

(2S)-2-((3S>3~{[(6-Chloro-2-naph^ 
1 0 isopropyl-N-(2-niorpholin-4-ylethyl)propanamide 

(2S)-2-((3S)-3-{(2-Amino-2-oxoe%l)^ 

oxopyrrolidin- 1 -yl)-N-cyclohexy 1-N-ethy Ipropanamide 

(2S)-2-((3S)-3-{(2-Amino-2-oxoe%I)[(6^^ 

oxopyrrolidin-1 -yl)-N^2-hydroxy-2-phe^ 
15 (2S>2-((3S)-3-{(2-Amino~2^xoe%l)[(6-^^^ 

oxopyn-olidin-l-yl)--N-ethyl-N-phenylpropanarnide 

(2S)-2-((3S>3-{[(6-Chloro-2-naph%^ 

hydroxy-2-phenylethyl)-N-methylpropanamide 

(2S)-2-((3S)-3-{[(6-Chloro-2-nap^ 
20 bis(2-hydroxyethyl)propanamide 

(2S>2-((3S)-3 - { [(6-Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin- 1 -yl)-N- 

isopropyl-N-(lH-pyrazol-3-ylmethyl)propanainide 

(2S)-N-Allyl-2-((3S>3-{[(6-ch^ 

N<pyridin-4-ylmethyl)propanamide 

25 (2S)-2-((3S)-3-{[(6^1oro-2-naph%lM 

isopropyl-N-[3-(4-methylpipera2in-l -yl)propyl]propanarnide formate 

/er/-Butyl 2-[[(2S>2K(3S)-3-{(2-amino-2-oxoethyl)[(6^hloro-2. 

naphthyl)sulfonyl]amino}-2-oxopyrrolidin-l- 

yl)propanoyl](isopropyl)amino]ethylcart>amate 
30 teri-Butyl 3-[[(2S)-2-((3S)-3-{[(6-chloro-2-nap^^^ 

l-yl)propanoyl](isopropyl)amino]propylcarbamate 

/erf-Butyl 2-[[(2S)-2-((3S>3-{[(6^hloro-2-napht^ 

l-yl)propanoyl](cyclopropylmethyl)amino]ethylcarbamate 

(2S)-2^(3S)-3-{(2-Amino-2-oxoe%l)[(^ 
35 oxopyrrolidin- 1 -yl)-N-isopropylpropanamide 

(2S>N-(2-tert-Butoxye^ 

oxopyrrolidin- 1 -y l)-N-(pyridin-4-ylmethyl)propanamide 
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(2S)-2-((3S)-3-{[(6^hloro-2-naph%^ 
hydroxyethyl)-N-(pyridin-4-ylmethyl)propanamide formate 
(2S)-N-(2-Aminoethyl)-2^ 
naphthyl)sulfonyl]amino}-2-oxopyrrolid^ 
5 (2S)-NK3-Aminopropyl)-2K(3S)0-{[(6K;hloro-2-naphthyl)sulfonyl]amino}-2- 
oxopyiTolidin-1 -yl)-N-isopropylpropanamide hydrochloride 
(2S)-N-(2-Aminoethyl)-2-((3S)-3-{[^ 

oxopyrrolidin- 1 -yl>N-(cyclopropylme%l)propanamide hydrochloride 
(2S)-N-(2-Aminoethyl)-2-((3S)-3-{[^^ 
10 oxopyrrolidin- 1 -yl)-N-jsopropylpropanamide 
(2S)-N-(2-Amino-2-oxoefoyl)-2-((3S)-3-W^ 
oxopyrrolidin- 1 -yl)-N-isopropylpropanamide 
(2S)-2-((3S)-3-{[(6-Chloro-2-naph% 
isopropyl-N-{2-[(methylsulfonyl)amino]ethyl}propanamide 

15 (2S)-2-((3S)-3-{(2-Amino-2-oxoe%0 

oxopyrrolidin-l-yl)-N-isopropyl-N-{2-[(m^ 

(2S)-2H(3S)-3-{[(6<^loro-2-naphthyl)sulfonyl]amino}-2-oxopyn'oli 
isopropyl-N-{3-[(methylsulfonyl)amino]propyl}propanamide 
(2S)-2-((3S)-3-{[(6<:hloro-2-naphthy^^ 
20 (cyclopropylmemyl)-N-{2-[(methylsulfonyl)amino]ethyl}propanarnide 
(2S>N-[2-({(E>Amino[oxido(oxo)hyd 

chloro-2-naphthyl)sulfonyl]amino}-2-oxopyn-olidin«l-yl)-N-isopropylpropanamide 
(2S)-N-[2-( {(E)-Arnino[oxido(oxo)hydrazono]rnethyl} amino)e*yl]-2-((3S)-3-{(2- 
amino-2-oxoetoyl)[(6-chloro-2-naph%l)sd^ 
25 isopropylpropanamide 

(2S)-N-[3-({(E)-Amino[oxido(oxo 

chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin-l -yl)-N-isopropylpropanarnide 
(2S)-2-((3S)-3- {[(6-Chloro-2-naphthyl)sulfonyl]arnino} -2-oxopyrrolidin-l -yl)-N- 
isopropyl-N-[2-(methylamino)ethyl]propanamide 

30 (2S)-2K(3S)-3-{[(6-Chloro-2-ra^^ 

(dimethylamino)ethyl]-N-isopropylpropanamide 
(2S^N-{2-[(Aminocarbonyl)amino]ethyl}-2-((3S)-3-{[(6-chloro-2- 
naphthyl)sulfonyl]amino} -2-oxopyrrolidin- 1 -y I)-N-isopropylpropanamide 
(2S)-N-{2-[(Aminocarbonyl>^ 

35 2-naphtoyl)sulfonyl]amino}-2-o^^ 
(2S)-N-{2-[(Aminocarbonyl)an^^^ 

naphthyl)sulfonyl]amino} -2-oxopyrrolidin- 1 -yl>N-(cyclopropylmethyl)propanamide 
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(2S)-N-{3-[(Aminocarbonyl)amino]propy]}-2-((3S)-3-{[(6-chloro-2- 
naphthyI)sulfonyl]aimno} -2^xopyrc 

(2S)-2^(3S)^-{[(6-ChIoro-2-naphthyl)sulfonyl]amino}-2^xopyrrolidi 
(cyclopropylmethyl)-N-(2-hydroxyethyl)propanamide 
5 (2S)-2K(3S)-3-{[(5'-Chloro-2,2^bM^ 
ethyl-N-isopropylpropanamide 
(2S)-2K(3S)-3-{[(6-Chloro-l-bei^^ 
ethyl-N-isopropylpropanamide 
(2S)-2-[(3S)-3^{[(E)-2K5-C*loroto^ 
1 0 yl]*N-ethyl-N-isopropy lpropanamide 

(2S)-2-[(3S)-3-( {[(E)-2-(4-Ch]orophenyl)ethenyl]sulfonyl} amino)-2-oxopyrrolidin- i - 
yl]-N-ethyl-N-isopropylpropanamide 

/erNButyl2-{[(2S)-2-((3S)0-{[(6-chloro-2-naphthyl)sulfonyl]am 

1 «y l)propanoy l]amino} ethy lcarbamate 
15 (2S)-2^(3S)-3-{[(6<:hloro-2-naphthyl)sulfonyl]amino}-2K)xopyrroli^ 

piperidin- 1 -ylethyl)propanamide 

(2S)-NK2-Aminoethyl)-2-^ 

oxopyrrolidin-l-yl)propanamide hydrochloride 

(2S)-2^(3S)-{(2-Amino-2K)xoe%l)-3-({[(E>2^5-chlorothien-2- 
20 yl)ethenyl]sulfonyl} amino)-2-oxopyrrolidin-l -yl)-N^thyl-N-isopropylpropanamide 

(2S)-2-((3S)- {(2-Amino-2-oxoethyl)-3-( { [(6-chloro- 1 -benzothien-2-yl)sulfonyl]amino)- 

2-oxopyrrolidin-l-yl)-N-ethyl-N-isopropylpropanatnide. 

More preferred compounds of the invention include: 
25 (2S)-2-((3S)-3-{[(6-Chlor^ 

diethylpropanamide 

(2S)-2K(3S)0-{[(6-CWoro^^ 

N-(pyridin-4-ylmethyl)prq)anamide 

(2S)-2^(3S)-3-{[(6-ChJoit>-2-nap 
30 N-methylpropanamide 

(2S)-2K(3S)-3-{[(6^on>-2-na^ 

methyl-N-{2-phenylethyl)propanamide 

(2S)-2-((3S)-3-{[(6-Chloro-2^ 

N-(2^)henylethyl)propanamide 
35 (2S>2-((3S)0-{[(6^Wor^^ 

dipropylpropanamide 

(2S)-2-((3S)-3- {[(6-Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin-l-yl)-N-ethyl- 
N-isopropylpropanamide 
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(2S)-2^(3S)0-{[(6<hloro-2-naphmyl)sulfo^ 
N-(2-pyridm-2-ylethyl)propanamide 
(2S)-2-((3S)^-{[(6-<^loro-2nnaph^ 
methyl-N-(pyridin-3-yliT}ethyl)propanamide 
5 (2S)-2^(3S)-3-{[(6K;hloro-2-naph^ 

isopropyl-N-(pyridin-4-ylmethyl)propanamide 

(2S)-2^(3S>3-{[(6-Chloro-2-naphm^^ 

isobutyl-N-(pyridin-2-ylmethyl)propanamide 

(2S)-2-((3S)-3-{[(6^hloro-2-naphthyl)sulfonyl]amino}-2^xopyrrolidin-l-^ 
10 N-(pyridm-2-ylmethyl)propanamide 
(2S>2<(3S)-3-{[(6-Chloro-2-nap^ 
isopropyl-N-(pyridin-3-ylmethyl)propanamide 

(2S)-NK2-Azepan-l-yle%l)-2^(3S)0-{[(6<hloro-2-naphthyl)sulfonyl]am 

oxopyrrolidin- 1 -yl)-N-isopropy!propanamide formate 
1 5 (2S)-2-((3S)-3- {[(6-Chloro-2-naphthy l)sulfonyl]amino} -2-oxopyrrolidin-l -yl)-N-(2- 

cyanoethyl)-N-isopropylpropanamide 

(2S)-2^(3S)-3-{[(6-Chloro-2-nap 

yl)propanoyl)-N-isopropyl-beta-alaniTiamide 

(2S)-2^(3S)0-{[(6-Chloro-2-naphm^^ 
20 hydroxyethyl)-N-isopropylpropanamide 

(2S)-2-((3S)-3- {[(6-Ch1oro-2-rmphthyl)sulfonyl]amino} -2-oxopyrrolidin- Uyl)-N-(2- 

cyanoethyl)-N^cyclopropylmethy!)propaiiarnide 

(2S>2^(3S)-3-{[(6-ailoro-2-rmphthyl)sulfonyl]amino} -2-oxopyrrolidin- 1 -yl)-N-(2- 

cyanocthyl)-N-isobutylpropanamide 
25 (2S)-2^(3S>3-{[(6-Cmro-2-^ 

isopropyl-N-methylpropanamide 

(2S)-2K(3S>3-{[(6-<^loro-2-naph^ 

N-(3-hydroxypropyl)propanamide 

(2S)-2<(3S)-3-{[(6-Chloro-2^ 
30 methyl-N~{2-pyrrolidin-l -ylethyl)propanamide formate 

(2S)-2<(3S>3-{[(6^loro^2-naph^ 

N-(2-morpholin-4-ylethyl)propanamide formate 
(2S)-2^(3S)-3-{[(6^oro-2-naphthy])^^^ 
(dimethylamino)ethyl]-N-ethylpropanamide formate 
35 (2S)-2<(3S)-3-{[(6-Chloro-2-^ 

isopropyl-N-(pyridin-2-ylmethyl)propanamide 
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(2S)-2^(3S)-3-{[(6-Chioro-2-nap^ 

N-(2-pyridin-2-ylethyl)propanamide 

(2S)-2^(3S)^-{[(6<:hloro-2-naph^ 

methy]-N-(pyridin-2-ylmethyl)propanamide 

(2S)-2^(3S)-3-{[(6^1oro-2«naphmyl)s^^ 

methyl-N-(2-pyridin-4-ylethyI)propanamide 

(2S)-2<(3S)-3-{[(6-Chloro-2-nap^ 

methyl-N-(pyridin-4-ylmethyl)propanamide 

(2S)-2-{(3S)-3- {[(6-Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin- 1 -yl)-N-[2- 
( 1 H-imidazol-4-yl)ethyl]-N-methylpropanamide formate 

(2S)-2-((3S)-3- {[(6-Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin-l-yI)-N-(2- 

cyanoethyl)-N-(pyridin-3-ylmethyl)propanamide 

(2S)-2~((3S)-3-{[(6-CWor^ 

N-(2-hydroxyethyl)propanamide 

(2S)-2-((3S)-3-{[(6-(^loro-2-naph^ 

methoxyethyl)-N-methylpropananiide 

(2S)-2^(3S>3-{[(6<3iloro-2^phmyl^^ 

N-(2-piperidin-l -ylethyl)propanamide formate 

(2S)-2-((3S)-3- {[(6^hloro-2-naphthy!)sulfonyl]amino} -2-oxopyrrolidin- 1 -yl)-N- 

isopropyl-N-(2-pyridin-2-ylethyl)propanamide 

(2S)-2-((3S)-3-{[(6-raion>-2-napto^^ 

hydroxypropyl)-N-isopropy1propanamide 

(2S)-2-((3S>3-{[(6-ailoit>^^ 

(cyanomethyl)-N-isopropylpropanamide formate 

(2S)-2-((3S>3-{[(6-Chloro-2^ 

isopropyl-N^3-niethoxypropyl)propanamide 

(2S)-2-((3S)-3-{[(6^]oro-2-naph^ 

isopropyl-N-(2-methoxyethyl)propanamide 

(2S)-N-[2KAcetylamino)ethyl^^^ 

oxopyrrolidin- 1 -yl)-N-isopropylpropanamide 

(2S)-N-Benzyl-2<(3S)-3-{[(^ 

N-isopropylpropanamide 

(2S)-2-((3S>3«{[(6-Chloro-2-^ 

isopropyl-N-(thien-2-ylmethyl)propanamide 

(2S)-2^(3S>3-{[(6^1oro-2-naphthyl^ 

hydroxypropyl)-N-isopropylpropanamide 
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(2S)-2^(3S)-3-{[(6-Chloro-2-nap^ 
hydroxyethyl)-N-isopropylpropanamide 

(2S)-2-((3S)-3- {[(6-Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin-l -yl)-N-(3- 

hydroxypropyl)-N-(pyridin«4'ylmethyl)propanamide 
5 (2S)-2K(3S)-3-{[(6^C*1oro-2-naph^ 

hydroxypropyl)-N-(pyridin-3-ylmethyl)propanamide 

(2S)-2K(3S)0-{[(6^ChIoro-2-nap^ 

hydroxypropyl)-N^yridin-2-y]methyl)propanamide 

(2S)-2^(3S)-3-{[(6-Chloro-2-naphthyI)sulfonyl]amino}-2^xopyrro^ 
1 0 cyanoethyl)-N-(tetrahydrofuran-2-ylmethyl)propanamide 

(2S)-2^(3S>3-{[(6-Chloro-2-nap^ 

cyanoethyl)-N-(cyclopropylmethyI)propanamide 

(2S)-2^(3S)0-{[(6^1oro-2-napht^ 

cyanoethyl)-N-{2-pyridin-2-ylethyl)propanamide 
15 (2S)-2^(3S)0-{[(6-Oilor(>-2-ra^^ 

cyanoethyl)-N-isobuty]propanamide 

(2S)-2^(3S)-3-{(2-Amino-2^xoet^ 

oxopyrrolidin- 1 -yl)-N-ethyI-N-(pyridin-4-ylmethyl)propanainide 
(2S)-2^(3S)0-{(2-Amin<>-2-oxoe%l)[(^ 
20 oxopyrrolidin-l-yl)-N^thyl-N-(2-pyridin-2-ylethyl)propanamide 
(2S)-2<(3S)-3-{(2-amino-2-oxoethyl)K^ 
oxopyrrolidin- 1 -yl)-N-ethyl-N-(2-hydroxyethy])propanamide 
(2S>2<(3S)-3-{(2-Aminc>-2K>xo^ 

oxopyrrolidin-l-yl)-N-isopropyl-N<pyridin-2-ylme%l)propanamide 
25 (2S)-2^(3S)0-{(2-Ammo-^^ 

oxopyiTolidin-l-y])-N-methyl-N^pyridin-2-ylmethyl)propanainide 
(2S>2<(3S>3-{(2-Amino-2-ox<>et^ 

oxopyrrolidin-l-yl)-N-methyl-N-(pyridin-3-ylmethyl)propanamide 
(2S)-2-((3S)-3- {(2-Amino-2^xoe%])[(6^hloro-2-naphthyl)sulfonyl]amino} -2- 
30 oxopyrrolidin- 1 -yl)-N-methyl-N^2-pyridin-4-y lethyl)propanamide 
(2S)-2^(3S>3-{(2-Amino-2K>xoethyI)^^ 
oxopynrolidiri4-yl)-N-me%l-N-(pyridin-4-y]methyl)propanam 
(2S)-2K(3S)0-{(2-Amino-2^ 

oxopyrrolidin-1 -yl)-N-[2-(l H-imidazol^yl)ethyl]-N-methylpropanamide formate 
35 (2S)-2-((3S>3-{(2-Anuno-2^ 
oxopyrrolidin-l-yl>N-me%^ 
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(2S)-2-{(3S)-3-{(2-Amino-2-oxoethyl)[(6^h^ 

oxopyrrolidin- 1 -yl)-N-methyl-N-(2-phenylethy l)propanamide 

(2S)-2^(3S)0-{(2-Amino-2K)xoethyl)[(6^hIoro-2-naph%I)sulfonyl]amino}-2- 

oxopyrrolidin-l-yI)-N-ethyI'N«(2-phenylethyl)propanamide 
5 (2S)-2^(3S)-3-{(2-Amino-2K>xoethyl)[(6^hloro-2-naphthyl)sulfonyl]amino}-2- 

oxopyrrolidin-l-yl)-N,N-dimelhylpropanamide 

(2S)-2-((3S)-3-{(2-Amino-2-oxoethyIM^ 

oxopyrrolidin- 1 -y I)-N-isopropy I-N-methylpropanamide 

(2S)-2-((3S)-3-{(2-Ammo-2-oxoethyl)K^ 
1 0 oxopyrrolidin- 1 -y1>N-(2-hydroxyethyl)-N-methylpropanamide 

(2S)-2-{(3S)-3-{(2-Amino-2-oxoethyl)[(6<^^ 

oxopyrrolidin- 1 -yl)-N-(2-hydroxyethyl)-N-isopropylpropanamide 

(2S)-2-((3S)-3-{(2«AmincH2-oxoe^ 

oxopyrrolidin- 1 -y1)-N-(2-cyanoethyl)-N-methylpropanarnide 
15 (2S>N-(2-Amino-2^xoethyl)-2-((3S)-3-{(2-arnino-2-oxoethyl)[(6-chloro-2- 

naphthyl)sulfonyl]amino} -2-oxopyrrolidin- 1 -y l)-N-methylpropanamide 

(2S)-2-((3S)-3-{(2-Amino-2-oxoethyl)K^ 

oxopyrro!idin-l-yl)-N-ethyl-N-(3-hydroxypropyl)propanarnide 

(2S)-2-((3S)-3-{(2-Ammo-2-oxoethyl^ 
20 oxopyrrolidin- 1 -yl)-N-memyl-N-(2-pyiTolidin- 1 -y!ethyl)propanamide formate 

(2S)-2-((3S)-3-{(2-AnTmo-2-oxoe^ 

oxopyrrolidin-1 -yl)-N-methyl-N-(2-rnorpholin-4-ylethyl)propanarnide formate 
(2S)-2-((3S)-3-{(2-Amino-2-oxoethy^ 
oxopyrrolidin-l-yl)-N^thyl-^ 
25 (2S)-2-((3S)-3-{(2-Amino-2-oxoethy^ 

oxopyrrolidin- 1 -yl)-N-[2-(dimethylamino)ethyl]-N-ethylpropanamide formate 
(2S>2-((3S)-3-{(2-Airunc>-2-oxo^^ 

oxopyrrolidin- 1 -yl)-N-(2-cyanoethyl)-N-(pyridin-3-y Imethy l)propanamide 
(2S>2-((3S)-3-{(2-Amino-2-oxoe^ 
30 oxopyrrolidin- 1 -yl)-N-ethyl-N-(2-hydroxyethyl)propanamide 
(2S)-2-((3S>3-{(2-Amino-2-oxoethyl)K^ 
oxopyrrolidin-l-yl)-N-(2-methoxyethyl)-N-methylpropanamide 
(2S>2-((3S>3-{(2-Amino-2-oxoethyl)^ 

oxopyrrolidin-1 -yl)-N-ethyl-N-(2-piperidin-l -ylethyl)propanamide formate 
35 (2S)-2-((3S>3-{(2-Amino-2-oxoethyl)[(6-chloro-2-naph%l)sulfonyl]amino}-2 

oxopyrrolidin-1 -yl)-N-(2-hydroxyemyl)-N-(2-moipholin^-ylemyl)propanarnide formate 
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(2S)-2K(3S)-3-{(2-Amino-2-oxoethyl)[(6-chioronaphth.2-yl)sulfony]]amino}-2- 
oxopynrolidin-l-yO-N-ethyl-N-methylpropananiide 

(2S)-2^(3S)-3-{(2-Amino-2-oxoethyl)[(6^hloronaphth-2-yl)sulfonyl]amino}-2- 
oxopyrrolidin- 1 -yl)-N,N-diethylpropanamide 
5 (2S)-2-((3S)0-{(2-Amino-2-oxoethyl)K^ 

oxopyrrolidin-l-yl)-N,N-dipropylpropananiide 
(2S)-2K(3S)-3-{(2-Amino-2K>xoemyl)[(^^ 
oxopyrrolidin-l-yl)-N-ethyl-N-isopropylpropanamide 
(2S)-2-((3S)-3-{(2-Aniino-2-oxoethyl)K^ 
10 oxopyirolidin-l-yl)"N-isopropyl-N-(pyrid^-ylmethyl)propanainide 
(2S)-2K(3S>3-{(2-Amino-2-oxoemyl)[(6H^ 
oxopyrrolidin-l-yl)-N-(2-cyanoethyI)-N-isopropylpropanamide 
(2S)-2-((3S)-3-{(2-Amino-2-oxoe%l)[(^ 

oxopyrrolidin-1 -yl)-N-(2-a2epan-l-ylethyl)-N-isopropyIpropanamide formate 
1 5 (2S)-N-[2«(Acetylamino)ethyl]-2-((3S)-3- {(2-amino-2-oxoethy l)[(6-chloronaphth-2- 

yl)sulfonyl]amino}-2-oxopyrrolidin-l-yl)-N-isopropylpropanamide 

(2S)-2^(3S)-3-{[(6^1oro-2-naph^ 

cyclopentyl-N-methylpropanamide 

(2S)-2^(3S>3-{[(6-ChIoro-2^aph^ 
20 cyclohexyl-N-ethylpropanamide 

(2S)-2-((3S>3-{[(6-Chloro-2-imphthyl)sulfonyl]amino}-2K)xopyiToli 

cyanoethyl)-N-cyclopentylpropanamide 

(2S)-2-((3S)-3-{[(6-CMor<>-2-naph% 

cyanoethyl>N-cyclopropylpropananiide 
25 (2S>2K(3S)-3-{(2-Amino-2-oxoe^ 

oxopyrroIidin-l-yl>N-methyl-N^l-methylpiperidm^-yl)propanam formate 

(2S)-2<(3S)^-{[(6-Chloro-2-naph^^ 

N-phenylpropanamide 

(2S)-2-((3S)-3-{(2-Amino-2<>xoe*y0^ 
30 oxopyrrolidin-1 -yl)-N-(2-cyanoethyl)-N-cyclopentylpropanamide 

(2S)-2-((3S)^-{[(6^1oro-2-na^^ 

cyanoethyl)-N-cyclohexylpropanamide 

(2S)-2^(3S)^-{(2-Amino-2K>xoemylX^^ 

oxopyiTolidin-l-yl)-N<yclohexyl-N-memylpropanamide 
35 (2SKK(3S)0-{(2-Animo-2^xoe%l)[^^ 

oxopyn-olidin-l-yl>N-(2-cyanoethyl)-N-cyclopropy]propanamide 
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(2S)-2K(3S)-3-{[(6-Chloro-2-naphthyl)sulfony]]ammo}-2^xopyrroIidin-i-y])-N~(2- 
cyanoethyl)-N-cyclobutylpropanamide 

(2S)-2-((3S)-3- {[(6-Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin- 1 -y1)-N- 
cyclopropyl-N-(pyridin-4-ylTnethyl)propanamide 
5 (2S)-2^(3S)OK2-Amino-2-oxoethyl)[(6^h!oro-2-naph%l)sulfonyl]amino}-2- 
oxopyrrolidin-l-y])-N-cyciopropyI-N-(pyridin-4-ylmethyl)propanamide 
(2S)-N-[2^Aminosu1fonyl)e^ 
oxopynx>lidin-l-yl)-N-isopropylpropanamide 
(2S>2^(3S)-3-{(2-Aniiiio-2K>xoethyl)K^^ 
10 oxopyirolidin-l-yl)-N-isopropyl-N-(2-piperidin-l-ylethyl)propanamide 
(2S)-2^(3S)-3-{(2-Amirio-2-oxoethy^^ 

oxopyn-olidin-l-yl)-N-isopropyl-N^2-mOTpholin-4-ylethyl)propanamide 

(2S)-2K(3S)-3-{[(6-Chloro-2-napht^ 

isopropyl-N-(2-piperidin- 1 -y lethyl)propanamide 
1 5 (2S)-2-((3S)-3- {[(6-Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin- 1 -yl)-N- 

isopropyl-N-(2-morpholin-4-ylethyl)propanamide 

(2S)-2-((3S)-3-{(2-Amino-2-oxoet^ 

oxopyrrolidin- 1 -yl)-N^yc!ohexyl-N-ethy lpropanamide 

(2S)-2-((3S)-3-{(2-Anrino-2K)xoethy0 
20 oxopyrrolidin- 1 -y l)-N-(2-hy droxy-2-phenylethyl)-N-methy Ipropanamide 

(2S)-2-((3S)-3-{(2-Amino-2-oxoethyl)[(^^ 

oxopyrroIidin-l-yl)-N-ethyl-N-phenylpropanamide 

(2S)-2K(3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-^ 

hydroxy-2-phenylethyl)-N-methylpropanamide 
25 (2S)-2-((3S)0-{[(6-Ch1oro-^^ 

isopropyl-N^lH-pyra2ol-3-y]methyl)propanamide 

(2S)-N-Myl-2-((3S>3-{[(6-chloro-2-^^^ 

N-(pyridin-4-ylmethyl)propanamide 

(2S)-2<(3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-ox 
30 isopropyl-N-[3-(4-methylpiperazin- 1 -yl)propyl]propanamide formate 

/erf-Butyl 2.[[(2S)-2-((3S)-3-{(2-arnino-2-oxoethyl)[(6-chloro-2. 

naphthy l)sulfonyl]amino} -2-oxopyrrolidin- 1 - 

yI)propanoyl](isopropyl)amino]ethylcarbamate 

/erf-Butyl 3-[[(2S)-2-((3S>3-{[(6*hloro-2-na^^ 
35 1 -yl)propanoyl](isopropyl)amino]propylcarbamate 

tert-Butyl 2-[[(2S)-2K(3S)0-{[(6^hloro.2-naphthyl)sulfonyl]amin 

l-yl)propanoyl](cyclopropylme%l)amino]ethylcarbamate 
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(2S)-N-(2-tert-ButoxyethyI)-2^(3S>3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2- 

oxopyrrolidin- 1 -yl)-N-(pyridin-4-ylmethyl)propanamide 

(2S)-2-((3S)-3-{[(6-Chloro-2-naph^ 

hydroxyethy])-N-(pyridin-4-ylmethy])propanamide formate 
5 (2S)-N-(2-Aminoethyl)-2-((3S)^ 

naphthyI)sulfonyl]amino}-2^xopyrro1idin-l-yl)-N-isopropylpropaiiamide hydrochloride 

(2S)-N-(3-Aminopropyl)-2-((3S>3-{[(6^^ 

oxopyrrolidin- 1 -yl)-N-isopropylpropanamide hydrochloride 

(2S)-N^2-Aminoethyl)-2-((3S)-3- { [(6-chloro-2-naphthyl)sulfonyl]ammo} -2- 
10 oxopyrrolidin- l-yl)~N-(cyc]opropyImethyl)propanamide hydrochloride 

(2S)-N-(2-Arnin(>ethyl)^ 

oxopyrrolidin- 1 -yl)-N-isopropylpropanamide 

(2S)-N-{2-Amino-2^xoethyl)-2-((3S>3^ 

oxopyrrolidin-l-yl)-N-isopropylpropanamide 
15 (2S)-2K(3S)-3-{[(6-Ch1oro-2-napto 

isopropyl-N-{2-[(methylsulfonyl)amino]ethyl}propanarnide 

(2S)-2-((3S)-3-{(2-Amino-2-oxoe%lW 
oxopyrro1tdin-l-yl)-N-isopropyl-N-{2-[(m^ 
(2S)-2-((3S)-3- {[(6-Chloro-2-na^ 
20 isopropy 1-N- {3 -[(methylsulfonyl)amino]propyl } propanamide 

(2S)-2-{(3S)-3- {[(6-Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin- 1 -yl)-N- 
(cyclopropylmethyl)-N- {2-[(methylsulfonyl)amino] ethyl Jpropanamide 
(2S)-N-[2-( {(E)-Armno[oxid^ 

chloro-2-naphthyl)sulfonyl]arnino} -2-oxopyrroltdin- 1 -yl)-N-isopropylpropanamide 
25 (2S)-N-[2-({(E)-Ammo[o^ 

arnmo-2-oxoethyl)[(6-chloro-2-iwphthyl)sulfonyl]arrun 

isopropylpropanamide 

(2S)-N-[3-({(E>Arnino[oxido{oxo)h^ 

chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin- 1 -yl)-N-isopropylpropanamide 
30 (2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin-l -yl)-N- 
isopropyl-N-[2-(methylamino)ethyl]propanamide 
(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopym)lidm 
(dirnethylarnino)ethyl]-N-isopTopylpropanamide 
(2S)-N-{2-[(Amin(Karbonyl)amm^^ 

35 naphthyl)sulfonyl]amino}»2-oxopyirolidin-l-yl)-N-isopropylpropanamid 
(2S>N-{2-[(Aminocarbonyl)am^ 

2-naph%l)sulfonyl]amino}-2-ox<>pyrrolidin-l-yl)-N-isopropylpropanam 
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(2S)-N-{2-[(Aminocarbonyl)a^ 
naph%l)sulfonyl]amino} -2K)xopyrc^ 

(2S)-N- {3-[( Aminocarbony1)amino]propyl } -2-((3S)-3- { [(6-chIoro-2- 

naphthyl)sulfonyl]amino}-2^xopyrroIidin-l-yl)-N-isopropylpropanamide 
5 (2S)-2-((3S)-3-{[(6-CWoro-2-naph^ 

(cyclopropylmethyl)-N-(2-hydroxyethyl)propanamide 

(2S)-2^(3S)-3-{[(5'-CWoro-2,2^^^ 

ethyl-N-isopropylpropanamide 

(2S)-2^(3S)-3-{[(6<3iloro-l-benzota^ 
10 ethyl-N-isopropylpropanamide 

(2S)-2-[(3S)-3-({[(E)-2-(5-C^lorothien-2-yl)ethenyl]sulfonyl}am 

yl]-N -ethyl-N-isopropylpropanamide 

(2S)-2-[(3S)-3-({[(E)-2-(4-Chloro^^ 

yl] -N-ethyl-N-isopropy Ipropanamide 
1 5 (2S)-2-((3S)- {(2-Amino-2-oxoethyl)-3-( { [(E)-2-(5-chlorothien-2- 

yl)ethenyl]sulfonyl}amino)-2-oxopyrrolid^ 

(2S)-2-((3SM(2-Amino-2-oxc*thy^^ 

2-oxopyrrolidm-l -yl)-N-ethyl-N-isopropylpropanamide. 

20 Even more preferred compounds of the invention include: 

(2S)-2^(3S)-3-{[(6-raioro-2^ 

N-isopropylpropanamide 

(2S)-2-((3S)-3-{[(6-chloro-2-naph^ 

isopropyl-N-(pyridin-4-ylmethyl)propanarnide 
25 (2S>2-((3S)-3-{[(6-Chloro-2-naph^ 

isopropyl-N-(pyridin-3-ylrnethyl)propanarnide 

(2S)-N-(2-Azepan-l-yletl^ 

oxopyrrolidin-1 -yl>N-isopropylpropanamide formate 

(2S)-2-((3S)-3-{[(Wnilo^^ 
30 cyanoethyl)-N-isopropylpropanamide 

(2S)-2K(3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]anuno}-2-oxopyrrolidin- 

yl)propanoyl)-N-isopropyl-beta-alaninamide 

(2S)-2-((3S)-3-{[(6-Chloro-2-naph%l)sulfonyi]ainino}-2-oxopyrrolidin 
hydroxyethyl)-N-isopropylpropanamide 
35 (2S)-2-((3SH-{[(6-(^oro-2-naphthyl)sulfonyl]amino}-2-oxopyn-^ 
cyanoethyl)-N-(cyclopropylmethyl)propanamide 
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(2S)-2^(3S)0-{[(6-ChIoro-2-naph^ 
(dimethylamino)ethyl]-N-€thylpropanamide formate 
(2S)-2-((3S)0-{[(6<;hloro-2-naph^ 
isopropyl-N-(pyridin-2-ylmethyl)propanamide 
5 (2S)-2^(3S)0-{[(6'Ch]oro-2-naphthyl)sulfonyl]aniino}-2-oxopyrroli 
N-(2-piperidin-l-ylethyl)propanamide formate 

(2S)-2^(3S)^-{[(6-(^loro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidm^ 
isopropyl-N-(2-pyridin-2-ylethyl)propanamide 
(2S)-2K(3S)-3-{[(6-Chloro-2-^ 
10 hydroxypropyl)-N-isopropyIpropanamide 

(2S)-2<(3S)-3-{[(6-Qiloro-2-naphthyl)sulfonyl]aniino}-2^xopyiTol^ 
(cyanomethyl)-N-isopropylpropanamide formate 

(2S)-2-((3S>3-{[(6-Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin-l -yl>N- 
isopropyl-N-(3-methoxypropyl)propanamide 
1 5 (2S)-2-((3S)-3- {[(6-Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrroIidin- 1 -yl)-N- 
isopropy!-N-(2-methoxyethyl)propanamide 

(2S)-N-[2-(Acetylamino)ethyl]-2-((3S)-3- { [(6-chIora-2-naphthyl)sulfonyl]amino> -2- . 

oxopyrrolidin- 1 -yl)-N-isopropylpropanamide 

(2S)-2^(3S)-3-{[(6-Chloro-2-naphmy^^ 
20 isopropyl-N«^thien-2-ylmethyl)propanamide 

(2S)-2-((3S)-3- {[(6-Chlorc^2-naphthyl)sulfonyl]aniiiio} -2-oxopyrrolidin-l-yl).N-{3- 

hydroxypropyl)-N-isopropylpropanamide 

(2S)-2^(3S)-3-{[(6-<^loro-2-naphmyl^^^ 

hydroxyemyl)-N-isopropyipropanamide 
25 (2S)-2K(3S)-3-{[(6-raioro-2-naph^^ 

cyanoethyl)-N-(cyclopropylmethyl)propanamide 

(2S)-2-((3S>3-{[(6-Chloro-2-naphmyl^ 

cyanoethyl)-N-(2-pyridin-2-yIethyI)propanamide 

(2S)-2K(3S)-3-{(2-Amino-2^xcK5tM^ 
30 oxopyrrolidin- 1 -yl)-N^myl-N-(pyridm-4-ylmethyl)propaiiamide 

(2S)-2-((3S)-3- {(2-Amino-2K)xoethyl)[(6^hloro-2-naphmyl)sulfonyl]arnino} -2- 

oxopyirolidm-l-yl)-N-isopropyl-N-(pyridin-2-yImethyl)propanamide 

(2S)-2^(3S)-3-{(2-Amino-2-ox<^^ 

oxopynrolidin-l-yl)-N-methyl-N-(pyridin^-ylmethyl)propan 
35 (2S)-2-((3S>3~ {(2-Ammo-2K>xoethyl)[(6K;W^^ -2- 

oxopyrrolidin- 1 -yl)-N-methyl-N-(2-pyridin-2-y lethyl)propanamide 
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(2S>2-((3S)-3-{(2-Amino-2-oxoe%l)[(6-c^ 
oxopyrrolidin- 1 -yl)-N,N-dimethylpropanarnide 
(2S)-2-((3S)-3-{(2-Arruno-2-oxoe%l)[(^^ 
oxopyrrolidin-l-y1)-N-(2-hydroxyethyl}-N-isopropylpropanamide 
5 (2S)-2-((3S)-3-{(2-Amino-2^xo^ 

oxopyrrolidin-l-yl)-N-ethyl-N-(3-hydroxypropyl)propanamtde 
(2S)-2K(3S>3-{(2-Amm<>-2-ox<>emyl)^ 

oxopyrrolidin-l -yl)-N-ethyl-N-(2-morpholin-4-ylethyl)propanamide formate 

(2S>2-((3S)-3-{(2-Aminc>-2-oxoethylM^ 
1 0 oxopyrrolidin- 1 -yl)-N-[2-(dimethylarnino)ethyl]-N-ethylpropanamide formate 

(2S)-2-((3S>3-{(2-Ainmo-2-oxoe^ 

oxopyrroIidin-l-yl)-N-ethyl-N-(2-hydroxyethyl)propanarnide 

(2S)-2-((3S>3-{(2-Ammo-2-oxoemyl)[(6^ 

oxopyrrolidin- 1 -yl)-N-(2-methoxyethyl}-N-niethylpropanarnide 
15 (2S)-2-((3S>3-{(2-Amino-2-oxoetoyl)[(6^ 

oxopyn-olidin-l-yl)-N^thyl-N-(2-piperidin-l-yle%l)propanarnidefo 

(2S)-2-((3S)-3- {(2-Airuno-2-oxc)e%l)[(6-chIoronaphth-2-yl)sulfony -2- 

oxopyrrolidin- 1 -y l)-N-ethy 1-N-methylpropanamide 

(2S)-2-((3S)-3-{(2-Arrino-2-oxre^ 
20 oxopyrrolidin-l -yl)-N,N-diethyIpropanamide 

(2S)-2-((3S)-3-{(2-Amino : 2-oxoethyl)[(6-crdoronaphth-2-yl)sulf^^^ 

oxopyrrolidin-l-yl)-N,N-dipropylpropanamide 

(2S)-2-((3S)-3-{(2-Amino-2-oxoethylX^^ 

oxopyrrolidin- 1 -y l)-N-ethyl-N-isopropylpropanarnide 
25 (2S)-2-((3S)-3-{(2-Arnino-2-ox()e%l)[(6-cWoronaphth-2-yl) 

oxopyrrolidin-l-yl)-N-isopropyl-N-(pyrid^ylmethyl)propanarnide 

(2S)-2-((3S)-3- {(2-Amino-2-oxoethyl)[(6-chloronaphth-2-y l)sulfonyl]amino} -2- 

oxopyrrolidin- 1 -yl)-N-(2-cyanoethyl}-N-isopropy Ipropanamide 

(2S)-2-((3S)-3- {(2-Amino-2-oxoethyl^^ -2- 
30 oxopyrrolidin- 1 -yl)-N-(2-azepan- 1 -y lethyl)-N-isopropy Ipropanamide formate 

(2S)-N-[2-(Acety1arnmo)e%n 

yl)sulfonyl]amino}-2-oxopyrrol!din-l-yl)-N-isopropylpropanamide 
(2S)-2-((3S>3-{[(6^hloro-2-naphthyl)sulfonyl]amino}-2-oxop^ 
cyanoethyl)-N-cyclopentylpropanamide 
35 (2S)-2-((3S>3-{(2-Amin<>-2-oxc>e%lX^ 

oxopyrrolidin- 1 -yl>N-(2-cyanoethyl>-N-cycIopentylpropanamide 
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(2S>2K(3S)-3-{(2-Amino-2^oxoethyI)[(6^hloro-2-naphthyl)sulfony1]amino}-2- 
oxopyrrolidin- 1 -yl)-N-(2-cyanoethyl)-N-cyc]opropylpropanamide 
(2S)-2-((3S)-3-{[(6-Chloro-2-naph^ 
cyanoethyl)-N-cyclobutylpropanarnide 
5 (2S)-2-((3S)-3-{2-Amino-2-oxoethyl)[(6-cM 

oxopyrrolidin- 1 -yl>-N~cyclopropyl-N-(pyridin-4-ylTnethy l)propanamide 
(2S)-N-[2-(Aminosulfonyl)ethyl]-2-^ 
oxopyrrolidin-l-yl)-N-isopropylpropanamide 
(2S)-2-((3S)-3-{(2-Ajnino-2-oxoethyl)[(^^ 
1 0 oxopyrrolidin- 1 -yl)-N-isopropyl-N-(2-piperidin- 1 -ylethyl)propanamide 
(2S)-2-((3S)-3-{(2-Amino-2-oxoe%l)[(6^M 

oxopyrrolidin-l-yl)-N-isopropyl-N-(2-morpholin-4-ylethyl)propanamide 
(2S)-2-((3S)-3- {[(6-Chloro-2-naphthyl)sulfonyl]amino) -2-oxopyrrolidin- 1 -yl)-N- 
isopropyl-N-(2-piperidin-l -ylethyl)propanamide 
15 (2S)-2-((3S)-3-{[(6-Ch]oro-2-naph^^ 

isopropyl-N-(2-morpholm-4-ylethyl)propanainide 

(2S)-2-((3S)-3- {[(6-ChIoro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin- 1 -yl)-N- 

isopropyl-N-( 1 H-pyrazol-3-ylmethyl)propanarriide 

(2S)-2-((3SV3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2H)xopyn-o]idin^ 
20 isopropyl-N-[3-(4-methylpiperazin-l -yl)propyl]propanamide formate 

terr-Butyl 2-[[(2S>2-((3S)-3-{(2-amino-2-oxoethyl)[(6-chloro-2- 

naphthyl)sulfonyl]amino}-2-oxopyrrolidin-l - 

yI)propanoyl](isopropyl)amino]ethyIcarbamate 

/erf-Butyl 3-[[(2S)-2-((3S)-3-{[(6-chloro-2-naph^ 
25 l-yl)propanoyl](isopropyl)amino]propylcarbamate 

/erf-Butyl 2-[[(2S)-2-((3S>3-{[(6-chIoro-2-naph^ 

l-yl)pn>panoyl](cyclopn>pylmethyl)arnino]ethylcarbarnate 

(2S>N^2-Aminoe%l)-2^(3S)0-{(2-amino-2-oxoethyl)[(6-chIoro^2- 

naphthyl)sulfonyl]amino} -2-oxopyrrolidin- 1 -yl)-N-isopropylpropanarnide hydrochloride 
30 (2S)-N-(3-Aminopropyl)-2-((3SV 

oxopyrrolidin- 1 -yl)-N-isopropylpropanamide hydrochloride 

(2S>N-(2-Aminoethyl)-2-((3S)-3-{[(6-chIoro-2-naphthyl)sulfonyl]ammo}-^ 

oxopyrrolidin- 1 -yl)-N-(cycIopropylniethyl)propanamide hydrochloride 

(2S>N-(2-Aminoethyl)-2-<(3S>3-{K^ 
3 5 oxopyrrolidin- 1 -yl)-N-isopropylpropanamide 

(2S)-N-(2-Ammo-2-oxoe%l)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyy 

oxopyrrolidin- 1 -yl)-N-isopropylpropanarnide 
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(2S)-2-((3 S>3 - { [(6-Chloro-2-naphthy l)sulfonyl]amino} -2-oxopyrrolidin- 1 -yl)-N- 
isopropyl-N-{2-[(methylsulfonyl)amino]ethyl}propanamide 
(2S)-2-((3S)-3-{(2-Amino-2-oxoethyl)[(6<hloro.2-naphthyl)sulfonyl]aniino}^ 
oxopyiTolidin-l-yl)-N-isopropyi-N-{2-[(methylsulfonyl)amino]e%l}propanamide 
5 (2S)-2«((3S>3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2^xopyrroltdin-^ 
isopropyl-N-{3-[(methylsulfonyl)ammo]propyl}propanamide 
(2S)-2^(3S>3-{[(6-Chloro-2-napht^ 

(cyclopropylmethyl)-N- {2-((methylsulfonyl)amino]ethyl }propanamide 

(2S)-N-(2-({(E)-Arnino[o^ 
10 chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin- 1 -yl)-N-isopropylpropanamide 

(2S)-N-[2-({(E)-Amino[oxido(oxo)hydra^ 

amino-2-oxoe%l)[(6^hloro-2-naph%l)sulfo^ 

isopropylpropanamide 

(2S)-N-[3-({(E)-Amino[oxido(oxo)hydra^ 
15 chloro-2-naphthyl)sulfonyl]am 

(2S)-2-((3S>3-{[(6-Oiloro-2-napht^ 

isopropyl-N-[2-(methylamino)ethyl]propanamide 

(2S)-2-((3S)-3-{[(6-Ch]oro-2-naph^ 

(dimethylamino)ethyI]-N-isooropylpropanamide 
20 (2S)-N-{2-[(Aminocarbonyl)amino]ethyl} -2-((3S)-3- { [(6-chloro-2- 

naphthyl)sulfonyl]arnino}-2-oxopyrro1idi^ 

(2S>N-{2-[(Aminocarbonyl)am^ 

2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin- 1 -yl)-N-isopropylpropanamide 
(2S>N- {2^(AmincK:arbonyl)arnino]ethy] } -2-((3S>3- {[(6-chloro-2- 
25 naphthyl)suIfonyl]amino} -2-oxopyrrolidin-l -yl)-N-(cyclopropylmethyl)propanamide 
(2S)-N-{3-[(Aminocarbon^ 
naphthyOsulfonylJarrrinoJ^-oxopyrcolidin-^^ 

(2S)-2-((3S)-3- {[(6-ChlonH2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin-l -yl)-N- 
(cyclopropylmethyl>N-(2-hydroxye%l)pn)panamide 
30 (2S>24(3S>3-{[(5^€hlan^ 
ethyl-N-isopropylpropanamide 

(2S>2-[(3S)-3-({[(E)-2-(4-CWorophenyl)etnenyl]sulfonyi 
yl]-N-ethyI-N-isopropylpropanamide 
(2S>2-((3S)-{(2-Amino-2H0xoe^^ 
35 yl)ethenyl]sulfonyl}amino)-2-oxopyr^ 

(2S>2-((3SM(2-Armno-2-oxo^ 

2-oxopyrrolidin-l -yl)-N-ethyl-N-isopropylpropanamide. 



3/28/2007, EAST Version: 2.1.0.14 



WO 03/043981 



33 



PCT/GB02/05134 



In another aspect, preferred compounds of the invention include: 
(2S)-2K(3S)-3-{[(6-ChIoro-2-napta 
diethylpropanamide; 
5 (2S)-2-((3S)-3-{[(6<Hiloro-2-™^ 

N-(pyridin-4"-ylmethyl)propanamide; 
(2S>2-((3S)~3-{[(6-Chloro~2-nap 
N-methylpropanamide; 
(2S)-2-((3S)-3-{[(6<*loro-2^ 
1 0 melhyl-N-(2-phenylethyl)propanamide; 

(2S)-2-((3S)-3- { [(6-Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin- 1 -yl)-N-ethy1- 

N-(2-phenylethy1)propanamide; 

(2S)-2-((3S)-3-{[(6^1oro-2-naph%^ 

dipropylpropanamide; 

1 5 (2S)-2^(3S)-3-{[(6^1oro-2-naph%l)sulfonyl]annno}-2K)xopyn-olidi 

N-isopropylpropanamide; 

(2S)-2^(3S)-3-{[(6^h1oro-2-naph%^ 

N-{2-pyridin-2-ylethyl)propanamide; 

(2S)-2<(3S)-3-{[(6<:hloro-2-naphmyl)^^ 
20 methyl-N-(pyridin-3-ylmethyl)propanamide; 

(2S)-2<(3S)-3-{[(6<hloro-2-naphthy^ 

isopropyl-N-(pyridin-4-ylrnethyl)propanarnide; 

(2S)-2K(3S)-3-{[(6^oro-2-naphthyl)sulfonyl]amino}-2K)xopyrrolidi 

isoburyI-N^yridin-2-ylmethyl)propanarnide; 
25 (2S)-2^(3S)-3-{[(6^hloro-2-naph^ 

N-(pyridin-2-ylmethyl)propanamide; 

(2S)-2K(3S)-3-{[(6<™or(>-2^^^^ 

isopropyl-N^pyridin-3-ylmethyl)propanarnide; 

(2S)-N<2-Azepan-l-ylethyI)-2^^^ 
30 oxopyrrolidin- 1 -y l)-N-isopropylpropanamide formate; 

(2S)-2-((3S)-3-{[(6<ftlor^ 

cyanoethyl)-N-isopropyIpropanamide; 

(2S)-2^(3S)0-{[(6<*loro-2-™^^ 

yl)propanoy1)-N-isopropyI-beta-alaninamide; 
35 (2S)-2<(3S>3-{[(6<ftloro-2^ 

hydroxyethyl>N-isopropylpropanamide; 
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(2S)-2<(3S)-3-{[(6-Chloro-2^ 
cyanoethy1)-N-(cycIopropylmethyl)propanamide; 
(2S)-2<(3S)-3-{[(6-ChIoro-2-^ 
cyanoethyl)-N-isobutylpropanamide; 
5 (2S)-2<(3S)-3-{[(6^hIoro-2-naphmyl^^^^ 
dimethylpropanamide; 
(2S)-2-((3S)-3-{[(6-Chloro-2-nap^ 
isopropyl-N-methylpropanamide; 

(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2K)xopyrro]idin 
1 0 hydroxyethy l)-N-methylpropanarnide; 

(2S)-2-((3S)-3-{[(6<:hloro-2-naph%^ 

cyanoethyl)-N-niethylpropanamide; 

(2S)-N-(2-Amino-2^xoethyl)^ 

oxopyrrolidin-l-yl)-N-methylpropananiide; 
15 (2S)-2^(3S)-3-{[(6<*ioro-2-naph^ 

(dimethylamino)-2-oxoethyl]-N-methylpropanamide; 

(2S)-2-((3S)-3- {[(6-Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin-l -yl)-N-ethyl- 

N^3-hydroxypropyl)propanamide; 

(2S>2<(3S)-3-{[(6^1orcH2-napht^ 
20 methyl-N-(2-pyrrolidin-l-ylethy])propaiiamide formate; 

(2S)-2-((3S)-3-{[(6<^loro-2-^ 

methyl-N-(2-morpholin-4-yIethyl)propanamide formate; 

(2S>2<(3S)-3-{[(6^hloro«2-nap^ 

N-(2-morpholin-4-ylethyl)propanamide formate; 
25 (2S)-2-((3S>3-{[(64:Moro-2-^ 

(dimethylamino)ethyl]-N-ethylpropanamide formate; 

(2S>2<(3S>3-{[(6^1oro-2-naphmyl)sd^^ 

isopropyl-N-(pyridiri-2-ylmethyl)propanamide; 

(2S>2K(3S>3-{[(64^1oro-2^ 
30 N^2-pyridin-2-ylethyl)propanarnide; 

(2S)-2<(3S)-3-{[(6^hIor(>-2-naphmyl)su]fonyl]amino} -2^xopyrrolidin-l-y1)-N- 

methyl-N-(pyridin-2-ylmethyl)propanamide; 

(2S)-2^(3S)-3-{[(6^hloro-2^^^^ 

methyl-N-(2-pyridin-4»ylethy])propanamide; 
35 (2S>2^(3S)-3-{[(6^1oro-2-na^^ 

methyI-N-(pyridin-4-ylmethyl)propanarrade; 
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(2S)-2K(3S)-3-{[(6-Chloro-2-nap^ 
( 1 H-imidazoI-4-yl)ethyI]-N-methylpropanamide formate; 
(2S^(3S)O-{[(6X:hloro-2-naphmy0 
cyanoethyl)-N-(pyridin-3-ylmethyl)propanamide; 
5 (2S)-2^(3S)-3-{[(6<^loro-2-naph^ 
N^2-hydroxyethyl)propanamide; 

(2S)-2K(3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2^xopyrrolid 
methoxyethyl)-N-methy!propanamide; 

(2S}-2-<(3S)-3- {[(6-Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin- 1 -yl)-N-ethy1- 
1 0 N-(2-piperidin- 1 -ylethyl)propanamide formate; 

(2S)-2^(3S^3-{[(6^Chloro-2-naph^ 

isopropyl-N-(2-pyridin-2-ylethyl)propanamide; 

(2S)-2^(3S)-3-{[(6^Chloro-2-mph^ 

hydroxypropyl)-N-isopropylpropanamide; 
15 (2S>2K(3S)-3-{[(6-ailoro-2-naphthyl)suIfonyl]amino}-2-oxopyrroH 

(cyanomethyl)-N-isopropylpropanamide formate; 

(2S)-2^(3S)-3-{[(6X^loro-2-na^^ 

isopropyl-N-(3-methoxypropyl)propanamide; 

(2S)-2K(3S)-3-{[(6X:h1oro~2-^ 
20 isopropyl-N-(2-methoxyethyl)propanamide; 

(2S)-N-[2^Acetylarmno)ethy^ 

oxopyrrolidin-1 -yl)-N-isopropylpropanamide; 

(2S)-N-Benzyl-2^(3S)-3-{[(6<hloro-2-naphthyl)sulfonyl]aim 

N-isopropylpropanamide; 
25 (2S)-2K(3S)-3-{[(6<:Mot(>-2^ 

isopropyl-N-(thien-2-ylmethyl)propanamide; 

(2S)-2K(3S)-3-{[(6^1or(>-2-naph^ 

hydroxypropyl)-N-isopropylpropanamide; 

(2S)-2K(3S)-3-{[(6^hlorc>-2^^ 

30 hydroxyethyl)-N'isopropylpropanamide; 

(2S)-2^(3S)-3-{[(6^1oro-2-^ 

hydroxypropyl)-N-(pyridin-4-ylmethyI)propanamide; 

(2S)-2K(3S)-3-{[(6-Oilon>-2^aph^^ 

hydroxypropyl)-N-(pyridin-3-ylmethyl)propanamide; 
35 (2S)-2K(3S)^-{[(6<;hIoro-2-^ 

hydroxypropyl)-N-(pyridin-2-ylmethyl)propanamide; 
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(2S)-2-((3S)-3- {[(6-Chloro-2-naphthyl)sulfonyI]amino} -2-oxopyrrolidin-l -y!)-N-(2- 
cyanoethyl)-N-(tetrahydrofuran-2-ylmcthyl)propanamide; 
(2S)-2-((3S)-3-{[(6-Chloro-2-naph%^^ 
cyanoethyI)-N-(cyclbpropylmethyI)propanamide; 
5 (2S)-2-((3S)-3- {[(6^hloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-I -yl)-N-(2- 
cyanoethyl)-N-(2-pyridin-2-ylethyl)propanamide; 
(2S)-2-((3S)-3-{[(6-Chloro-2-naph^^ 
cyanoethyl)-N-isobutylpropanamide; 

(2S)-2-((3S)-3- {(2-Arnmo-2-oxoethyl)[(6^hto^^ -2- 
1 0 oxopyrrolidin-1 -yl)-N-ethyl-N-(pyridin-4-ylmethyl)propanamide; 

(2S)-2-((3S)-3- {(2-Amino-2-oxoethyl)[(6-cWoro-2-naphthyl)sulfony l]arnino} -2- 

oxopyiTolidin-l-yl)-N^%l-N<2-pyridin-2-ylethyl)propaiiarnide; 

(2S)-2<(3S)-3-{(2-ainino-2K>xoet^ 

oxopyrrolidin-1 -yl)-N-ethyl-N-(2-hydroxyethyl)propanamide; 
1 5 (2S)-2-((3S)-3- {(2-Amino-2-oxoethyl)[(6-chloro-2-naphthyl)sulfonyl]amino) -2- 

oxopyrroIidm-l-yl)-N-isopropyl-N-(pyrid^^ 

(2S)-2-((3S)-3-{(2-Ammo-2-oxoethyW 

oxopyrrolidin-l-yl)-N-methyl-N-(pyridin-2-ylmethyl)propanamide; 

(2S)-2-((3S>3- {(2-Amino-2-oxoethyl)[(6-chloro-2-naphthyl)sulfony]]amin -2- 
20 oxopyrrolidin-1 -yl)-N-methyl-N-(pyridin-3-ylmethyl)propanamide; 

(2S)-2-((3S)-3-{(2-Amino-2K)xoethyl)[(6-chloro-2-naphthyl)su]fo^ 

oxopyrrolidin- 1 -yl)-N-methy l-N-(2-pyridin-4-ylcthyl)propanamide; 

(2S)-2<(3S>3-{(2-Arnino-2-oxoethy^ 

oxopym>lidin«l-yl)-N-methyl-N^ 
25 (2S)-2-((3S>3-{(2-Amino-2K>xoet^ 

oxopyrrolidin- 1 -yl)-N-[2-( 1 H-imidazol-4-yl)ethyl]-N-methylpropanamide formate; 

(2S)-2-((3S)-3-{(2-Arnin<>-2-oxoet^ 

oxopyn*ohdin-l-yl)-N-methyl-N-(2-pyridin-2-ylethyl)propanarnide; 

(2S)-2-((3S>3-{(2-Arnino-2-oxoethyl)K^ 
30 oxopyrrolidin- 1 -y l)-N-methyl-N-(2-phenylethyl)propanamide; 

(2S)-2-((3S>3-{(2-Amino-2-oxoethyl)[(6-chloro-2-naphthyl)sulfonyl^ 

oxopyrrolidin-l-yl)-N-ethyl-N-(2-phenylethyl)propanamide; 

(2S)-2-((3S)-3-{(2-Ainino-2K)xoethyl)[(6-chloro-2-naphthyl)sulfony^ 

oxopyrrolidin-l-yl)-N^J-dimethylpropanamide; 
35 (2S)-2-((3S)-3-{(2-Amino-2-oxoet^ 

oxopyrrolidin-l-yl)-N-isopropyl-N-rnethylpropanarnide; 
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(2S)-2<(3S>3-{(2-Amino-2K)Xoethyl)[(6^hloro-2-naphthyi)sulfony1]amino}-2- 
oxopyrrolidin- 1 -yl)-N-(2-hydroxyethyl)-N-methylpropanamide; 
(2S)-2-((3S)-3-{(2-Amino-2^)xoethyl)[(6^hloro-2-naphthyl)sulfonyl]amino}-2- 
oxopyrrolidin- 1 -yl)-N-(2-hydroxyethy l)-N-isopropylpropanamide; 
5 (2S)-2-((3S)-3-{(2-Amino-2-oxoe%l)[(^ 

oxopyrrolidin- 1 -yl)-N-(2-cyanoemyl)-N-methy lpropanamide; 
(2S)-N-(2-Amino-2-oxoethyl)-2-((3S)-3-tf^ 
naphmyl)sulfonyl]armno}-2-oxopyrrolidin^ 
(2S)-2-((3S)-3-{(2-Armno-2-oxoethyl)[(^ 
1 0 oxopyrrolidin- 1 -yl)-N-[2-(dimethyIamino)-2-oxoethyl]-N-rnethylpropanarnide; 

(2S)-2-((3S)-3- {(2-Amino-2-oxo€thyl)[(6-chloro-2-naphthyl)sulfonyl]amino} -2- 
ox6pyn*olidin-l-yl)-N-ethyl-N-(3-hydroxypropyl)propanamide; 
(2S)-2-((3S>3- {(2-Aimno-2^xoe%^ 

oxopyrrolidin- 1 -yl)-N-methyl-N-(2-pyrrolidin- 1 -ylethyl)propanamide formate; 
15 (2S)-2-((3S)-3-{(2-Arrrino-2^xoe%l)K^ 

oxopyrrolidin- 1 -yl)-N-methyl-N-(2-morpholin^-ylethyl)piX)panamide formate; 

(2S)-2-((3S)-3- {(2-Ainino-2-ox<)emyl)[(6^hloro-2-naphthyl)sulfonyl]aniino} -2- 

oxopyrrolidm-l-yl>N-ethyl-N-(2-morphb^ formate; 

(2S)-2-((3S)-3-{(2-Ajmno-2-oxoethyW^ 
20 oxopyrrolidin-l-yl>N-[2-(dirnethylamino)ethyl]-N-ethylpropanamide formate; 

(2S>2-<(3S>3- {(2-Arano-2-oxoe%t)K^ 

oxopyrrolidin-l-yl>N-(2-cyanoethyl)-N-(pyridm-3-ylme^ 

(2S)-2-((3S>3-{(2-Arrrino-2-oxoethyl)[(6^ 

oxopyrrolidin- 1 -yl)-N-ethyl-N-(2-hydroxyethyl)propanamide; 
25 (2S)-2-((3S)-3-{(2-Armno-2-oxoethyl)[(6-chloro-2-naphthyl)sulfonyl]amm 

oxopyirolidm-l-yl)-N-(2-memoxyethyl)-N-methylpropanarnide; 

(2S)-2-((3S>3-{(2-Aimno-2-oxoe% 

oxopyrrolidin- 1 -yl>N-ethy I-N-(2-piperidm- 1 -y lethy l)propanarnide formate; 
(2S)-2-((3S)-3-{(2-Arnino-2-oxoemyl)t(6-cWoro-2-naphthyl)sulfonyl] 
30 oxopyirolidin-l-yl)-N-(2-hydroxye%^ 
formate; 

(2S)-2-((3S>3-{(2-Amino-2-oxoethyl)[(^ 

oxopyrrolidin- 1 -yl)-N-ethyl-N-methylpropanamide; 

(2S)-2-((3S>3-{(2-Amino-2-oxoethyl)[(6<^ 
35 oxopyrrolidin- l-yl)-N,N-diethylpropanamide; 

(2S)-2-((3S>3-{(2-Amin<>-2-oxoethyl)^ 

oxopyrrolidin- 1 -yl)-N,N-dipropylpropanarnide; 

(2S)-2-((3S)-3-{(2-Amino-2-oxoethyW^^ 

oxopyiTolidin-1 -yl)-N-ethyl-N-isopropylpropanamide; 
40 (2S)-2-((3S>3-{(2-Amin<>-2-oxw^ 

oxopyrrolitfn-l-yl)-N-isopropyl-N^^ 
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(2S)-2-((3S)0-{(2-Amino-2^xoethyl)[(6^hloronaphth-2-yl)sulfonyI]ainino}-2- 

oxopyrrolidin-l-yl)-N-{2-cyanoethyl)-N-isopropylpropanamide; 

(2S)-2-((3S)-3-{(2-Ammo-2^xoethyl)[^ 

oxopyrrolidin-l-yl)-N-(2-azepan-l-ylethyI)-N-isopropylpropanamide formate; 
5 (2S)-N-[2-(Acetylamino)e%^ 

yl)sulfonyl]amino} -2-oxopyrroIidin- 1 -yI)-N-isopropy lpropanamide; 

(2S>2-((3S>3- { [(6-Chloro-2-naphthyl)sulfonyl]amino) -2-oxopyrrolidin« 1 -yl)-N- 

cyclopentyl -N-methy lpropanamide; 

(2S)-2-((3SV3-{[(6-Chloro-2-naph^^ 
1 0 cyclohexyl-N-ethylpropanamide; 

(2S>2-((3S)-3-{[(6-Chloro-2^ 

cyclohexyl-N-methylpropanamide; 

(2S)-2-((3S)-3-{[(6-(^loro-2-^ 

cyanoethyI)-N-cycloperjtylpropanamide; 
15 (2S>2-((3S>3-{[(6^Woro-2^ 

cyanoethyl)-N-cyclopropylpropanamide; 

(2S)-2-((3S)-3-{(2-Ajnino-2K>xoe^^^ 

oxopyrrolidin-l-yl)-N-methyl-N^l-meto^ formate; 
(2S>2-((3S^3-{[(6-Chloro-2-naph^ 
20 N-phenylpropanamide; 

(2S)-2-((3S)0-{(2-Amino-2-oxoethylX^^ 

oxopyrrolidin-l-yl)-N-(2-cyanoethyl)-N-cyclopentylpropanamide; 
(2S>2-((3S)-3-{[(6<^oro-2^ 
cyanoethyl)-N-cyclohexy]propanamide; 
25 (2S)-2-((3S)-3-{(2-Amino-2^xoethyl)[(^ 

oxopyrrolidin-l-yl)-N-cyclohexyl-N-methylpropanamide; 
(2S)-2^(3S>3-{(2-Amino-2^xoe^ 

oxopyiTolidin-l-yl)-N^2-K^^oethy1)-N^yclopropylpropanami 

(2S>2K(3S>3-{[(6<™oro-2-naph^^ 
30 cyanoethyl)-N-cyclobutylpropanamide; 

(2S)-2^(3S)-3-{[(6^hloro-2-™^ 

cyclopropyl-N^yridin-4-ylmethyl)propanamide; 

(2S)-2<(3S)-3-(2-Amino-2K>xoe^ 

oxopyir©Iidin-l-yl)-N^yclopro^^ 
35 (2S)-NK2-Aminoe%l)-2K(3S>3^^ 

oxopyrrolidin-l-yI)-N-isopropylpropanamide; 
(2S>2<(3S)-3-{[(6-ailoro-2-naph^^ 
isopropyl-N-{2-[(methylsulfonyl)arnino]ethyl}propanamide; 
(2S>N-{2^(Aminocaiix)nyl)amino]ethyI}-2<(3S)-3-{[(6-chloro-2- 
40 naphthy^sulfonyllaminoJ^^xopyn-olidin-l-yO-N-isopropylpropanamide 
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The compounds of formula (I) are Factor Xa inhibitors and as such are useful in the 
treatment of clinical conditions susceptible to amelioration by administration of a Factor 
Xa inhibitor. Such conditions include acute vascular diseases such as coronary 
thrombosis (for example myocardial infarction and unstable angina), thromboembolism, 
5 acute vessel closure associated with thrombolytic therapy and percutaneous transluminal 
coronary angioplasty (PTCA), transient ischemic attacks, pulmonary embolism, deep 
vein thrombosis, peripheral arterial occlusion, prevention of vessel luminal narrowing 
(restenosis), and the prevention of thromboembolic events associated with atrial 
fibrillation, e.g. stroke; in oedema and PAF mediated inflammatory diseases such as 

1 0 adult respiratory shock syndrome, septic shock and reperfusion damage; the treatment of 
pulmonary fibrosis; the treatment of tumour metastasis; neurogenerative disease such as 
Parkinson's and Alzheimer's diseases; viral infection; Kasabach Merritt Syndrome; 
Haemolytic uremic syndrome; arthritis; osteoporosis; as anti-coagulants for 
extracorporeal blood in for example, dialysis, blood filtration, bypass, and blood product 

15 storage; and in the coating of invasive devices such as prostheses, artificial valves and 
catheters in reducing the risk of thrombus formation. 

Accordingly, one aspect of present invention provides a compound of formula (I) or a 
physiologically acceptable derivative thereof for use in medical therapy, particularly for 
20 use in the amelioration of a clinical condition in a mammal, including a human, for 
which a Factor Xa inhibitor is indicated. 

In another aspect, the invention provides a method for the treatment and/or prophylaxis 
of a mammal, including a human, suffering from a condition susceptible to amelioration 
25 by a Factor Xa inhibitor which method comprises administering to the subject an 
effective amount of a compound of formula (I) or a pharmaceutically acceptable 
derivative thereof. 

In another aspect, the present invention provides the use of a compound of formula (I) or 
30 a pharmaceutically acceptable derivative thereof, for the manufacture of a medicament 
for the treatment and/or prophylaxis of a condition susceptible to amelioration by a 
Factor Xa inhibitor. 

Preferably, the condition susceptible to amelioration by a Factor Xa inhibitor is selected 
35 from coronary thrombosis (for example myocardial infarction and unstable angina), 
pulmonary embolism, deep vein thrombosis and the prevention of thromboembolic 
events associated with atrial fibrillation, e.g. stroke; 

It will be appreciated that reference to treatment includes acute treatment or prophylaxis 
40 as well as the alleviation of established symptoms. 
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While it is possible that, for use in therapy, a compound of the present invention may be 
administered as the raw chemical, it is preferable to present the active ingredient as a 
pharmaceutical formulation. 

5 In a further aspect, the invention provides a pharmaceutical composition comprising at 
least one compound of formula (I) or a pharmaceutically acceptable derivative thereof in 
association with a pharmaceutically acceptable carrier and/or excipient. The carrier 
and/or excipient must be "acceptable" in the sense of being compatible with the other 
ingredients of the formulation and not deletrious to the receipient thereof. 

10 

Accordingly, the present invention further provides a pharmaceutical formulation 
comprising at least one compound of formula (I) or a pharmaceutically acceptable 
derivative thereof, thereof in association with a pharmaceutically acceptable carrier 
and/or excipient. The carrier and/or excipient must be "acceptable" in the sense of being 
15 compatible with the other ingredients of the formulation and not deletrious to the 
receipient thereof. 

In another aspect, the invention provides a pharmaceutical composition comprising, as 
active ingredient, at least one compound of formula (I) or a pharmaceutically acceptable 
20 derivative thereof in association with a pharmaceutically acceptable carrier and/or 
excipient for use in therapy, and in particular in the treatment of human or animal 
subjects suffering from a condition susceptible to amelioration by a Factor Xa inhibitor. 

There is further provided by the present invention a process of preparing a 
25 pharmaceutical composition, which process comprises mixing at least one compound of 
formula (I) or a pharmaceutically acceptable derivative thereof, together with a 
pharmaceutically acceptable carrier and/or excipient. 

The compounds for use according to the present invention may be formulated for oral, 
30 buccal, parenteral, topical, rectal or transdermal administration or in a form suitable for 
administration by inhalation or insufflation (either through the mouth or the nose). 

For oral administration, the pharmaceutical compositions may take the form of, for 
example, tablets or capsules prepared by conventional means with pharmaceutically 

35 acceptable excipients such as binding agents (e.g. pregelatinised maize starch, 
polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g. lactose, 
microcrystalline cellulose or calcium hydrogen phosphate); lubricants (e.g. magnesium 
stearate, talc or silica); disintegrants (e.g. potato starch or sodium starch glycollate); or 
wetting agents (e.g. sodium lauryl sulphate). The tablets may be coated by methods well 

40 known in the art. Liquid preparations for oral administration may take the form of, for 
example, solutions, syrups or suspensions or they may be presented as a dry product for 
constitution with water or other suitable vehicles before use. Such liquid preparations 
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may be prepared by conventional means with pharmaceutically acceptable additives such 
as suspending agents (e.g. sorbitol syrup, cellulose derivatives or hydrogenated edible 
fats); emulsifying agents (e.g. lecithin or acacia); non-aqueous vehicles (e.g. almond oil, 
oily esters, ethyl alcohol or fractionated vegetable oils); and preservatives (e.g. methyl or 
5 propyl-p-hydroxybenzoates or sorbic acid). The preparations may also contain buffer 
salts, flavouring, colouring and sweetening agents as appropriate. 

Preparations for oral administration may be suitably formulated to give controlled 
release of the active compound. 

10 

For buccal administration the compositions may take the form of tablets or lozenges 
formulated in a conventional manner. 

The compounds according to the present invention may be formulated for parenteral 
administration by injection, e.g. by bolus injection or continuous infusion. Formulations 
for injection may be presented in unit dosage form, e.g. in ampoules or in multi-dose 
containers, with an added preservative. The compositions may take such forms as 
suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain 
formulatory agents such as suspending, stabilising and/or dispersing agents. 
Alternatively, the active ingredient may be in powder form for constitution with a 
suitable vehicle, e.g. sterile pyrogen-free water, before use. 

The compounds according to the present invention may be formulated for topical 
administration by insufflation and inhalation. Examples of types of preparation for 
topical administration include sprays and aerosols for use in an inhaler or insufflator. 

Powders for external application may be formed with the aid of any suitable powder 
base, for example, lactose, talc or starch. Spray compositions may be formulated as 
aqueous solutions or suspensions or as aerosols delivered from pressurised packs, such 
30 as metered dose inhalers, with the use of a suitable propellant. 

The compounds according to the present invention may also be formulated in rectal 
compositions such as suppositories or retention enemas, e.g. containing conventional 
suppository bases such as cocoa butter or other glycerides. 

35 

In addition to the formulations described previously, the compounds may also be 
formulated as a depot preparation. Such long acting formulations may be administered 
by implantation (for example subcutaneously, transcutaneously or intramuscularly) or by 
intramuscular injection. Thus, for example, the compounds according to the present 
40 invention may be formulated with suitable polymeric or hydrophobic materials (for 
example as an emulsion in an acceptable oil) or ion exchange resins or as sparingly 
soluble derivatives, for example, as a sparingly soluble salt 



20 
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A proposed dose of the compounds according to the present invention for administration 
to a human (of approximately 70kg body weight) is 0.1 mg to lg, preferably to lmg to 
500mg of the active ingredient per unit dose, expressed as the weight of free base. The 
5 unit dose may be administered, for example, 1 to 4 times per day. The dose will depend 
on the route of administration. It will be appreciated that it may be necessary to make 
routine variations to the dosage depending on the age and weight of the patient as well as 
the severity of the condition to be treated. The dosage will also depend on the route of 
administration. The precise dose and route of administration will ultimately be at the 
10 discretion of the attendant physician or veterinarian. 

The compounds of formula (I) may also be used in combination with other therapeutic 
agents. The invention thus provides, in a further aspect, a combination comprising a 
compound of formula (I) or a pharmaceutically acceptable derivative thereof together 
1 5 with a further therapeutic agent. 

When a compound of formula (I) or a pharmaceutically acceptable derivative thereof is 
used in combination with a second therapeutic agent active against the same disease state 
the dose of each compound may differ from that when the compound is used alone. The 
20 compounds of the present invention may be used in combination with other 
antithrombotic drugs such as thrombin inhibitors, thromboxane receptor antagonists, 
prostacyclin mimetics, phosphodiesterase inhibitors, fibrinogen antagonists, 
thrombolytic drugs such as tissue plaminogen activator and streptokinase, non-steroidal 
anti-inflammatory drugs such as aspirin, and the like. 

25 

The combinations referred to above may conveniently be presented for use in the form of 
a pharmaceutical formulation and thus pharmaceutical formulations comprising a 
combination as defined above together with a pharmaceutically acceptable carrier or 
excipient comprise a further aspect of the invention. The individual components of such 
30 combinations may be administered either sequentially or simultaneously in separate or 
combined pharmaceutical formulations by any convenient route. 

When administration is sequential, either the Factor Xa inhibitor or the second 
therapeutic agent may be administered first. When administration is simultaneous, the 
35 combination may be administered either in the same or different pharmaceutical 
composition. 

When combined in the same formulation it will be appreciated that the two compounds 
must be stable and compatible with each other and the other components of the 
40 formulation. When formulated separately they may be provided in any convenient 
formulation, conveniently in such manner as are known for such compounds in the art. 
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When a compound of formula (I) or a pharmaceutical 1y acceptable derivative thereof is 
used in combination with a second therapeutic agent active against the same disease state 
the dose of each compound may differ from that when the compound is used alone. 
Appropriate doses will be readily appreciated by those skilled in the art. It will be 
5 appreciated that the amount of a compound of the invention required for use in treatment 
will vary with the nature of the condition being treated and the age and the condition of 
the patient and will be ultimately at the discretion of the attendant physician or 
veterinarian. 

10 The compounds of formula (I) and pharmaceutically acceptable derivative thereof may 
be prepared by the processes described hereinafter, said processes constituting a further 
aspect of the invention. In the following description, the groups are as defined above for 
compounds of formula (I) unless otherwise stated. 

1 5 According to a further aspect of the present invention, there is provided a process (A) for 
preparing a compound of formula (I) which process comprises reacting a compound of 
formula (D) with a compound of formula (III). 




(ID 



R 4/ N \ R 5 (III) 

20 

Suitably, the reaction may be carried out in the presence of a coupling agent, for example 
l-[3-(dimethylamino)propyl]-3-ethyl carboiimide hydrochloride, HOBt (1- 
hydroxybenzotriazole), a base, e.g. Et 3 N (triethylamine), and an organic solvent, e.g. 
DCM (dichloromethane), suitably at room temperature. 

25 

It will be appreciated by persons skilled in the art that compounds of formula (I) may be 
prepared by interconversion, utilising other compounds of formula (I) which are 
optionally protected by standard protecting groups, as precursors. For instance, 
compounds of formula (I) where R 5 is C,. 3 alkylNH 2 , may be converted into compounds 
30 of formula (I) possessing alternative substituents at R 5 , e.g. -C 2 -4alkylNR 8 R b , -C 2 _ 
4 alkylNHCOC l . 3 alkyl > C 2 ^alkyl]fflCONR a R b , C^alkylNHS0 2 R e , by methods well 
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known in the art (see for example March, J., Advanced Organic Chemistry, 4 th Edition 
1992, John Wiley & Sons). 

Compounds of formula (II) may be prepared from compounds of formula (IV): 




(IV) 



wherein P 1 is a suitable carboxylic acid protecting group, e.g. t-Butyl, by removal of the 
protecting group under standard conditions. For example, when P 1 represents t-Butyl, 
10 removal of the protecting group may be effected under acidic conditions, using for 
example TFA (trifluoroacetic acid) in a solvent such as DCM. 

A compound of formula (TV) may be prepared by reacting a compound of formula (V) 
with a compound of formula (VI) where P 1 is as described above: 

15 




R 1 — x (vi) 

Suitably, where X is a leaving group such as a halogen atom, e.g. bromine, the reaction 
is carried out in the presence of a base, e.g. potassium carbonate. Preferably, the 
20 reaction is effected in a suitable solvent, e.g. DMF, suitably at room temperature. 

A compound of formula (V) may be prepared by reacting a compound of formula (VII) 
with a compound of formula (Vm): 
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(VII) 




i 6 



(VIII) 



10 



15 



wherein T is a reactive group, such as a halide, preferably chloride, and P 1 is as 
described above. The reaction is conveniently carried out in the presence of a base, e.g. 
pyridine, and in a suitable solvent, e.g. DCM, suitably at room temperature. 

A compound of formula (VII) may be prepared from a compound of formula (DC) 



where P 1 is as described above and P 2 represents a suitable amine protecting group, e.g. 
Cbz (benzyloxycarbonyl), by removal of the protecting group under standard conditions. 
For example, the protecting group may be removed by reaction with hydrogen in the 
presence of a metal catalyst, e.g. palladium/C Suitably, the reaction is carried out in an 
alcoholic solvent, e.g. ethanol, suitably at room temperature. 

A compound of formula (IX) may be prepared from a compound of formula (X) 




NHP 2 



(IX) 



L 




(X) 
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by cyclisation, wherein P l and P 2 are as described above and L represents a leaving 
group, e.g. SMeRX. The ring closure may be performed by treatment with Dowex 2x8 
400 mesh OH" resin in a suitable solvent, e.g. MeCN (acetonitrile). Alternatively, the 
ring closure may be performed by treatment with potassium carbonate in a suitable 
5 solvent, e.g. MeCN. Generally R will represent alkyl or aralkyi and X will represent 
halide, especially iodide or sulphate. 

A compound of formula (X) in which L represents SMeRX may be formed from a 
compound of formula (XI) 

10 



SMe 




by treatment with RX, where P 1 and P 2 are as described above and RX is a compound 
(e.g. Mel, benzyl iodide or Me 2 S0 4 ) capable of converting sulphur in the SMe moiety to 
15 a sulphonium salt, in a suitable solvent, e.g. propanone or acetonitrile. Protection of the 
amine is convenient, although not essential, for this reaction. 

A compound of formula (XI) may be prepared by reacting a compound of formula (XH) 
with a compound of formula (XIH): 

20 

SMe 




Suitably, the reaction may be carried out in the presence of a coupling agent, for example 
l-[3-(dimethylamino)propyl]-3-ethyl carbodiimide hydrochloride, HOBt, a base, e.g. 
25 Et 3 N, and an organic solvent, e.g. DCM, suitably at room temperature. 
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Compounds of formulae (III), (VI), (VIII), (X), (XI), (XH) and (XIII) are known 
compounds and/or can be prepared by processes well known in the art. 

The various general methods described above may be useful for the introduction of the 
5 desired groups at any stage in the stepwise formation of the required compound, and it 
will be appreciated that these general methods can be combined in different ways in such 
multi-stage processes. The sequence of the reactions in multi-stage processes should of 
course be chosen so that the reaction conditions used do not affect groups in the 
molecule which are desired in the final product. For example, those skilled in the art will 

10 appreciate that, with the use of appropriate protecting groups, the coupling to any of 
groups -R 1 , -S0 2 R 6 or -NR*R 5 can be the final step in the preparation of a compound of 
formula (I). Hence, in another aspect of the invention, the final step in the preparation of 
a compound of formula (I) may comprise the coupling to group -R 1 by reacting a 
compound of formula (XIV) with a compound of formula (VI) under the conditions 

15 described above: 




(XIV) 



Suitably, where X is a leaving group such as a halogen atom, e.g. bromine, the reaction 
20 is carried out in the presence of a base, e.g. potassium carbonate. Preferably, the 
reaction is effected in a suitable solvent, e.g. DMF, suitably at room temperature. 

A compound of formula (XIV) may be prepared by reacting a compound of formula (V) 
wherein P 1 is hydrogen with a compound of formula (HI) under the conditions described 
25 above. 

In a further aspect of the present invention, the final step in the preparation of a 
compound of formula (I) may comprise the coupling to group -S0 2 R 6 by reacting a 
compound of formula (XV) with a compound of formula (VIH) under the conditions 
30 described above: 
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(XV) 



The reaction is conveniently carried out in the presence of a base, e.g. pyridine, and in a 
suitable solvent, e.g. DCM, suitably at room temperature. 

5 

A compound of formula (XV) may be prepared by reacting a compound of formula (VII) 
with a compound of formula (VI) followed by deprotection and reaction with a 
compound of formula (III) under the conditions described above. 

10 Those skilled in the art will appreciate that in the preparation of the compound of 
formula (I) or a solvate thereof it may be necessary and/or desirable to protect one or 
more sensitive groups in the molecule to prevent undesirable side reactions. Suitable 
protecting groups for use according to the present invention are well known to those 
skilled in the art and may be used in a conventional manner. See, for example, 

15 "Protective groups in organic synthesis" by T.W. Greene and P.G.M. Wuts (John Wiley 
& sons 1991) or "Protecting Groups" by P.J. Kocienski (Georg Thieme Verlag 1994). 
Examples of suitable amino protecting groups include acyl type protecting groups (e.g. 
formyl, trifluoroacetyl, acetyl), aromatic urethane type protecting groups (e.g. 
benzyloxycarbonyl (Cbz) and substituted Cbz), aliphatic urethane protecting groups (e.g. 

20 9-fluorenyImethoxycarbonyl (Fmoc), t-butyloxycarbonyl (Boc), isopropyloxycarbonyl, 
cyclohexyloxycarbonyl) and alkyl or aralkyl type protecting groups (e.g. benzyl, trityl, 
chlorotrityl). Examples of suitable oxygen protecting groups may include for example 
alkyl silyl groups, such as trimethylsilyl or tert-butyldimethylsilyl; alkyl ethers such as 
tetrahydropyranyl or tert-butyl; or esters such as acetate. 

25 

Various intermediate compounds used in the above-mentioned process, including but not 
limited to certain compounds of formulae formulae (II), (IV), (V), (VII), (IX), (XIV) and 
(XV) are novel and accordingly constitute a further aspect of the present invention. 

30 The present invention will now be further illustrated by the accompanying examples 
which should not be construed as limiting the scope of the invention in any way. 

All publications, including but not limited to patents and patent applications, cited in this 
specification are herein incorporated by reference as if each individual publication were 
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specifically and individually indicated to be incorporated by reference herein as though 
fully set forth. 

Examples 



Abbreviations 




BOC 


t-Butyloxycarbonyl 


CbzorZ 


Benzyloxycarbonyl 


THF 


Tetrahydrofuran 


DCM 


Dichloromethane 


HOBT 


1 -Hydroxybenzotriazole 


br 


broad 


m 


multiplet 


q 


quartet 


s 


singlet 


t 


triplet 
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Example 1 




(2SV2^(3SV34rf6X3iloro-2^aphth^ 
5 diethvlpropanamide 

To a solution of (2S)-2.((3S)^-{[(6^hioro-2>naphthyl)sulfonyl]amino}-2- 
oxopyirolidin-l-yl)propanoic acid (0.0 15g) in DMF (1ml) were added l-[3- 
(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (0.0 15g), HOBT (0.01 g) and 
triethylamine (0.007ml) and the mixture was stirred at room temperature for 30min. 
10 Diethylamine (0.007ml) was added and the resultant mixture stirred at room temperature 
for 16h. The mixture was concentrated under reduced pressure and the residue was 
purified by mass directed preparative h.p.l.c. to give the title compound (0.008g) as a 
colourless oil. 

Mass spectrum: Found: MH* 452 
15 H.p.l.c. (l)Rt3.21mm 

Using similar chemistry, the following were prepared: 

Example 2 

(2Sy2^(3SV3-(r(6^oro-2-naphftvn^^ 
20 N^pyridin^-vlmethyl)propanamide 
Mass spectrum: Found: MH* 515 
H.p.l.c. (l)Rt2.75min 

Example 3 

25 (2S)-2^(3S>3-fr(6^or()-2-nap^ 
N-methylpropanamide 
Mass spectrum: Found: MET 438 
H.p.l.c.(l) Rt2.98min 

30 Example 4 

(2SV2^ttSy3-(r(6<frloro-2-naph^^ 
methvl-N-f2-phenvlethvl)propanamide 
Mass spectrum: Found: MH + 514 
H.p.Lc.(l) Rt3.48min 

35 

Example 5 
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( 2SV2-(f 3 SV3- { f (6-Chloro-2>naphthvnsulfonvllaniino^2-oxopvrrolidin> 1 -vlVN-ethvl- 
N^2-phenyle&vl)propanarnide 
Mass spectrum: Found: MH* 528 
H.plc.(l) Rt3.59min 

5 

Example 6 

(2SW(3SV3-{f(6-Chloro-2-naphM 
dipropvlpropanamide 
Mass spectrum: Found: MH* 480 
10 H.p.l.c.(l) Rt3.48min 

Example 7 

(2SV2^(3S)-34r(6-Chloro-2-^^^ 
N-isopropylpropanamide 
1 5 Mass spectrum: Found: MH + 464 
H.p.Lc.(i) Rt3.32min 

Example 8 

(2SV2^QSV3-{r(6<hloro-2-napht^ 
20 N^2-pyridm-2-ylethynpn>panamide 
Mass spectrum: Found: MH + 515 
H.p.Lc.(l) Rt2.77min 

Example 9 (2SV2^(3SV3-(f(6<Jhlon>-2-naphthvl)suifonvl1aminol-2K)xopwolidm-l- 
25 vlVN-methvl-N-fpvridin-3-vlmethvl)propanamide 
Mass spectrum: Found: MH* 501 
H.p.Lc.(l) Rt2.81min 

Example 10 
30 (2SV2-(OSV3-(f(6^hIoro-2-naph 

isopropvl-N^pvridin-4-vlmemyl)propanamide 
Mass spectrum: Found: MKT 529 
H.plc.(l) Rt2.75min 

35 Example 1 1 

(2SV2-«3Sl3-W6-Chloro-2-naph^ 
isobutvl-N-fpvridin-2-»ylmethvl)propanamide 
Mass spectrum: Found: MH* 543 
H.p.Lc.(l) Rt3.35min 

40 

Example 12 (2SV2^nSV34K6^hlon>-2-nap^ 
vlVNH)ropvlW Pvridin>2-vlmethvlVopaiiamide 
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Mass spectrum: Found: MH* 529 
H.p.lx.(l) Rt3.22min 

Example 13 
5 (2SV2^GSV3-(f(6-CMoro-2-napht^ 

isopropvl'N-(pvridin-3-vImethvl)propanamide 
Mass spectrum: Found: MH + 529 
H.p.lx.(l) Rt2.90min 

10 Example 14 

(2SVN-(2-Azepan4-vlethvlV2^ 

oxopyrrolidin-l -vlVN-isopropvlpropanamide formate 

Mass spectrum: Found: MH + 563 

H.p.lx.(l) Rt2.83min 

15 

Example 15 

(2SV2^(3SV3-(ff6^1oro-2-naphthvnsulfonvl1aminol-2-oxopviToHd 
cvanoethvlVN-isopropvlpropanamide 
Mass spectrum: Found: MH* 491 
20 HLpJLc. (1) Rt 3.23min 

Example 16 

(2Sy2^(3S)-3-{r(6-ailoro-2-naphM^ 
vnpropanovlVN-isopropvl-beta-alaninamide 
25 Mass spectrum: Found: MH* 509 
H.p.lx.(l) Rt2.97min 

Example 17 

(2SY2-(( 3SV3- (f(6-Chloro-2~naphthvnsulfoTivnamino> -2K>xopwolidm-l-vIVN-(2- 
30 hvdroxvethvlVN-isopropvlpropanarnide 
Mass spectrum: Found: MH* 482 
H.p.l.c. (1) Rt 3.05min 

Example 18 1 
35 (2Sy2^(3SV3-W6^hloro-2-naphthv^^ 

CYanoethvlVN-Ccvclopropvlmethvnpropanamide 
Mass spectrum: Found: MH* 503 
H.p.lx.(l) Rt3.30min 

40 Example 19 

(2SV2^nsy3WK6 ^1oK>-2-naph^^ 
cvanoethvn-N-isobutvlpropanamidg 
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Mass spectrum: Found: MH* 505 
H.p.l.c.(l) Rt3J7min 

Example 20 

5 (2SV2-((3S)-3-(f (6-Chloro-2-naphftvnsulfonvl1amino) -2-oxopvrrolidin-l -vlVN.N- 
dimethvlpropanamide 
Mass spectrum: Found: MH* 424 
H.p.J.c.(l) Rt2.89min 

10 Example 21 

(2Sy2-((3Sy3-!r(6-Chloro-2-naphAv^ 
isopropvl-N-methvlpropanamide 
Mass spectrum: Found: MhT 452 
H.plc.(l) Rt3.08min 

15 

Example 22 

(2Sl2-((3Sy3-(f(6^1oro-2-naph^^ 
hvdroxvethvlVN-methvlpropanamide 
Mass spectrum: Found: MH* 454 
20 H.p.l.c.(l) Rt2.78min 

Example 23 

(2Sy2^(3S)-34K6^hloro-2^ 
cvanoethvlVN-methvlpropanamide 
25 Mass spectrum: Found: MFT 463 
H.pJ.c.(l) Rt2.95min 

Example 24 

(2SyN^2-Amino-2^xoemviy2^QSy3-(r(^ 
30 oxopyrrolidin-l -yl VN-methvlpropanamide 
Mass spectrum: Found: MH* 467 
H.p.lc.(l) Rt2.73min 

Example 25 

35 (2Sy2^(3SV3-fr(6^1oro-2-naph^^ 

(dimethvlaminoV2-oxoethvl1-N-methvlpropanamide 
Mass spectrum: Found: MH* 495 
H.plc.(l) Rt2.84min 

40 Example 26 

(2SV2-(OSy3-(r(6^on)-2-nap^ 
N-(3-hydroxvpropYl)propanamide 
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Mass spectrum: Found: MIT 507 
H.p.l.c.(l) Rt2.32min 

Example 27 

5 f 2SV2-ff 3SV 3 - ( \( 6-ChIoro-2-naDhthvnsulfonv11amino) -2>oxopvrrolidin- 1 -vlVN- 
methvl-N-(2-pvrrolidin'l-vlethv1teropaiiamide formate 
Mass spectrum: Found: MH + 523 
H.p.l.c.(l) Rt2J0min 

10 Example 28 

(2S)-2-((3S>3-U(6-Chloro-2^ 
methvl-N^2-mon>hoItn-4-vlethvl>propanamide formate 
Mass spectrum: Found: MH* 537 
H.p.Lc.(l) Rt2.33min 

15 

Example 29 

(2SV2^(3Sy3-{r(6-Chloro-2-naphth^ 
N-(2-morpholin-4-vlethvnpropanamide formate 
Mass spectrum: Found: MH* 536 
20 H.p.l.c.(l) Rt2.33min 

Example 30 

r2SV2-((3SV3-{f(6X:hloro-2-naph^^ 
(dimethylarnino)ethvn~N>ethvlpropanamide formate 
25 Mass spectrum: Found: MH* 495 
H.p.l.c.(l) Rt2.32min 

Example 31 

(2Sy2-(OSy3-(rf6^1oro-2^^ 
30 isopropvl-N-(pvridin-2-vlmethvl)propanamide 
Mass spectrum: Found: MH* 529 
H.p.l.c.(l) Rt3.17min 

Example 32 

35 (2Sy2^r3SV3 -(r(6^oro-2-napht^^ 
N-f2-pyridm-2-YlethvDpropanamide 
Mass spectrum: Found: MH + 529 
H.pJ.c.(l) Rt2.92min 

40 Example 33 

(2Sy2^QSV3-(r(6-Chloro-2-^ 
methvl-N-( Pvridm-2-vlmemvfipropanamide 
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Mass spectrum: Found: MH + 501 
H.p.l.c.(l) Rt3.06min 

Example 34 
5 (2Sy24nSV3-(rf6-raioro-2^^ 

methyl-N-(2-pwidin^-yIethyDpropanamide 
Mass spectrum: Found: MH* 515 
H.p.l.c.(l) Rt2.69min 

10 Example 35 

(2S)-2-«3SV3-(r(6-Chloro-2-nap^ 
methvl-N>(pYridin-4-vlmethvI>propanamide 
Mass spectrum: Found: MH* 50 1 
H.p.l.c.(l) Rt2/75min 

15 

Example 36 (2SV2^(3SV3-fr(6-Chloro-2-naphthynsu^ 
yQ-N-f 24 1 H-imidazoM-vnethv1]-N-methvIpropanamide formate 
Mass spectrum: Found: MH + 504 
H.p.l.c.(l) Rt2.61min 

20 

Example 37 

(2S)-2-((3SV3-{f (6-Chloro-2-naphthvnsulfonvnaminol -2-oxopvrrolidin- 1 -vD-N-^- 
cvanoethvlVN-(pvridiii-3-vlmethvnpropanamide 
Mass spectrum: Found: MH + 541 
25 H.p.l.c.(l) Rt2.51min 

Example 38 

(2SV2^(3Sy3-W6-Chloro-2-naphM 
N-f2-hydroxyethvnpropanamide 
30 Mass spectrum: Found: MH* 469 
H.p.l.c.(l) Rt2.86min 

Example 39 

(2SV2^3SV3-fr(6-ChIoro-2-nap^^ 
35 methoxvethvlVN-methvlpropanamide 
Mass spectrum: Found: MH* 469 
H.p.Lc.(l) Rt2.94min 

Example 40 

40 f2Sl2^(3SV3-{fr6-Chloro-2 -naph^ 

N-(2~piperidin-l-vlethynpropanamide formate 
Mass spectrum: Found: MFT 536 
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H.p.l.c.(l) Rt2.38min 
Example 41 

r2SV2-((3S)-3-m6-Chloro-2-naphM^^ 
5 isopropyl-N-(2-pvridin-2>vlethvl>propanamide 
Mass spectrum: Found: MlT 543 
H.p.l.c.(l) Rt2.48min 

Example 42 
10 (2SV2-((3Sy3-(f(6^hloro-2-naD^ 

hvdroxvpropvlVN-isopropvlpropanamide 
Mass spectrum: Found: MH* 496 
H.p.lx.(l) Rt3.07min 

15 Example 43 

(2Sy2-((3SV3-(r(6-Chloro-2-nap^^ 
fcvanomethylVN-isopropvIpropanamide formate 
Mass spectrum: Found: MIT 477 
H.p.l.c.(l) Rt3.1min 

20 

Example 44 

(2S>2^GSV3-(r(6-Chloro-2-naphM 
isopropvl-N>(3>methoxvpropv1>propanamide 
Mass spectrum: Found: MH + 5 1 0 
25 H.p.l.c.(l) Rt3.16min 

Example 45 

(2SV2-(nsy3-(f(6<3ilon>-2-naph^ 
isopropvl-N-(2-methoxvethvnpropanamide 
30 Mass spectrum: Found: MlT 496 
H.p.l.c.(l) Rt3.13rnin 

Example 46 

qsyN-r2^A(xtvlanunokmvn^^ 
35 oxopvrrolidin- 1 -vlVN-isopropvlpropanamide 
Mass spectrum: Found: MH* 523 
H.p.l.c.(l) Rt2.9min 

Example 47 
40 (2SVN-Berizvl-2^nSV3-(rr6^M^ 
N-isopropvlpropanamide 
Mass spectrum: Found: MH* 528 
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H.p.l.c. (1) Rt3.47min 
Example 48 

(2SV2^0SV34r(6-raioro-2-na^^ 
5 isopropyl-N^ftien-2-vlmethvl)propanamide 
Mass spectrum: Found: MH + 534 
H.p.l.c. (1) Rt3.43min 

Example 49 
10 (2Sy2^(3SV34r(6-ailoro-2^^ 

hydroxvpropvlVN-isopropvlpropanamide 
Mass spectrum: Found: MH* 496 
H.p.l.c. (1) Rt2.95min 

15 Example 50 

(2Sy2-(nSV3-!r(6X:Moro-2-naph^ 
hvdroxvethvn-N-isopropylpropanamide 
Mass spectrum: Found: MH* 482 
H.p.l.c. (1) Rt 2.93min 

20 

Example 51 

(2S)-2-(nsy3-ir(6Xftlon)^ 
hYdroxvpropvlVN^pvridin^-vlmethvDpropanamide 
Mass spectrum: Found: MIT 545 
25 H.p.l.c. (1) Rt2.30min 

Example 52 

(2SV2^(3SV3-{r(6^c)ro-2Httap^ 
hvdroxvpropvlVN-fpvridin-3-vlmethvnpTopananude 
30 Mass spectrum: Found: MH* 545 
H.p.l.c. (1) Rt2.37min 

Example 53 

(2Sy2^GSV3-(r(6^Moro-2-naphthvn 
35 hvdroxvpropviyN^pvridin-2'Vlmethvnpropanamide 
Mass spectrum: Found: MH* 545 
H.p.l.c. (1) Rt2.59min 

Example 54 

40 (2SV2-(f3SV3-{r(6<:hlon)-2-naphmv^^ 

cvanoethviyN>rtetohvdrofuran'2-vlmethvnpropananude 
Mass spectrum: Found: MH* 503 
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H.p.lx.(l) Rt3.18min 
Example 55 

(2S)-2-(OSV3-!r(6-ChIoro-2^ 
5 cvanoethylVN^cvclopropylmemvlforopanamide 
Mass spectrum: Found: MH* 502 
H.p.l.c.(l) Rt3.19min 

Example 56 

10 (2Sl2-«3SV3-(r(6-Chloro-2-naph^^ 

cvanoemvlVN^2>p\Tidin-2>vlethYl)propanarnide 
Mass spectrum: Found: MH* 554 
H.p.l.c.(l) Rt2.53min 

15 Example 57 

(2SV2^(3SV3-lf(6-(^loro-2-napht^ 
cyanoethvlVN-isobutybropanamide 
Mass spectrum: Found: MH* 505 
H.p.l.c.(l) Rt3.25min 

20 

Example 58 

(2Sy2^0S)0-((2-Amino-2^xoethvn^ 

oxopmohdin-l-vlVN^mvl>N^pvridin^~vlmethvnpropanamide 
Mass spectrum: Found: MH + 572 
25 H.p.l.c. (2) Rt 10.8min 

Example 59 

(2SV2^f3SV3-(f2>Amino-2-oxoethvnff6^hloro-2-naphmvnsulfonvl^ 
oxopyrrolidin- 1 -vl VN^thvl-N^2-pvridin-2-vlethvnpropanamide 
30 Mass spectrum: Found: MH* 586 
H.p.I.c.(2) Rtl0.96min 

Example 60 

(2Sy2^(3SV3-((2-aimno-2^xoeth^ 
35 oxopwolidin-l-vlVN^mvl-N-(2-hvdroxvemvl>propanamide 
Mass spectrum: Found: MH + 525 
H.plc. (2) Rt 10.5min 

Example 61 
40 (2SV2^GSy3-((2-Aimno-2^x(^^ 

oxopmolidin-l-vlVN-isot)ropvl-N-fpvridin>2~vlmethvl>propanamide 
Mass spectrum: Found: MH* 586 
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H.p.lx.(l) Rt3.05min 
Example 62 

(2SV2^GS>3-((2-Amino-2^xoethvlW 
5 oxopviTolidin-l'VlVN-mcthvl>N-(pvridin-2-vlmemvl)propanamide 
Mass spectrum: Found: MH* 558 
H.p.l.c.(i) Rt2.94min 

Example 63 

10 (2SV2-«3S)Q-((2-Aminc~2-oxoemvnr(fo 

oxopmolidin-l-vlVN>methvl-N-(pvridin>3-vlmethv1>propariamide 
Mass spectrum: Found: MKT 558 
H.p.l.c.(l) Rt2.78min 

15 Example 64 

(2Sy2^GSV34r2-Aminc~2-oxc^ 

oxopwolidin-l-vn-N"methvl'N-r2-pvridin-4-vlethvnpropanamide 
Mass spectrum: Found: MH* 572 
H.p.l.c.(l) Rt2.64min 

20 

Example 65 

(2Sy2^GSV3-((2-Aminc-2K)xoetM^ 

oxopmolidin-l-vlVN-methvl-N^pvridin^-vlmemvlWopanamide 
Mass spectrum: Found: MlT 558 
25 Rp.l.c. (1) Rt 2.68rnin 

Example 66 

(2SV2^(3SV3-f(2-Ammc-2K)xoerovl^ 
oxopwolifln-l-vn-N-fc^lH-imifo 
30 Mass spectrum: Found: MH* 561 
H.p.lx.(l) Rt2.57min 

Example 67 

(2SV2^(3Sy3-tt2-Amino-2^xc<^ 
35 oxopvrrolidin-l-vlVN-memvl-N-(2-pvridin-2«vlethvlWopanariiide 
Mass spectrum: Found: MH + 572 
H.p.l.c.(l) Rt2.73min 

Example 68 

40 (2SV2^(3SV3-U2-Ammo-2K)xc*ftvn^ 
oxopyirolidin-l-vlVN-methvl^ 
Mass spectrum: Found: MH* 571 
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H.p.l.c.(l) Rt3.34min 
Example 69 

(2SV2^(3S)Q-l(2-Annno-2-ox<)ethYlX(^ 
5 oxopvrrolidin- i -vD-N^mvl-N-f2-phenvlethYl)propanamide 
Mass spectrum: Found: MH* 585 
H.p.l.c.(l) Rt3.44min 

Example 70 
10 (2SV2-((3SV3-((2-Amino-2H)xoe^ 

oxopvrrolidin- 1 -y 1 VN,N-dimethvlpropanamide 
Mass spectrum: Found: MH* 481 
H.p.l.c.(l) Rt2.78min 

15 Example 71 

(2Sy2^QSy3-l(2-Amino-2-oxoethv^ 
oxopvTTolidin-l-vlVN-isopropvl-N-methvlpropanamide 
Mass spectrum: Found: MH + 509 
H.p.l.c.(l) Rt2.95min 

20 

Example 72 

(2S>2-f(3SV34(2-Amino-2-oxoeftvnr(6^^ 
oxopvrrolidm-l-ylVN-(2-hydroxYethvn-N-methvlpropanamide 
Mass spectrum: Found: MET 511 
25 H.pJ.c.(l) Rt2.70min 

Example 73 

(2SV2-«3SV3-((2-AmincH2-oxoeftvlW^ 
oxopwolidin-l-vlVN-(2-hvdroxvemvlVN-isopropvlpTOpar^ 
30 Mass spectrum: Found: MH* 539 
H.p.l.c.(l) Rt2.83min 

Example 74 

(2SV2-((3SV3-{(2-Amino-2K)x^ 
35 oxopvTTolidin>l>vlVN^2<vanoethvlVN-methvlpropanamide 
Mass spectrum: Found: MH* 520 
H.p.l.c.(l) Rt2.83min 

Example 75 
40 (2SyN^2-Amino-2-oxoethvlV2^ 

naphthvnsulfonvl1aminol-2^xop\nro^^ 
Mass spectrum: Found: MET 524 
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H.p.l.c. (1) Rt2.66min 
Example 76 

(2SV2-((3SV3-{f2-Amino-2-oxoethv^^ 
5 oxopvrrolidin- 1 -vl VN-r2-(dimethv1amino)-2K)xoethvn-N-niethvlpropanamide 
Mass spectrum: Found: MH + 552 
H.pJx.(l) Rt2.74min 

Example 77 

10 f2SV2^(3SV3-((2>AnTino-2^xoethvl)r(6H:hloro-2-riaphthvn^ 
oxopwolidin-l"VlVN^mvl-N-G~hvdroxvpropvl)propanaiiiide 
Mass spectrum: Found: MH* 539 
H.p.l.c. (1) Rt 2.79min 

15 Example 78 

(2Sy2^(3Sy3-{(2-Aimno-2^xoethvlW 

oxopwolidin-l-vl)-N-methvl-N-(2-pvrrolidm-l'Vlethvnpropanamide formate 
Mass spectrum: Found: MH + 564 
H.p.l.c. (1) Rt2.27min 

20 

Example 79 

(2S)-2^(3SV3-((2-Amino-2^xoethvlX(^ 

oxopvrrolidin- 1 -vlVN-methvl~N-(2>morpholm-4-vlethvl toropanamide formate 
Mass spectrum: Found: MFT 580 
25 H;p.l.c.(l) Rt2.25min 

Example 80 

(2Sy2^QSV3W(2-Amino-2H)xoemylX(fo^ 

oxopyrrolidin-1 -vlVN^mvl-N^2-moipholin^vlethvlVroparmrnide formate 
30 Mass spectrum: Found: MH* 594 
H.p.l.c. (1) Rt2.29min 

Example 81 

(2Sy2^QSV3-((2-Amino-2^xoethvlW 
35 oxopvrrolidin- 1 -YlVN-f 2^dimethvlamino)ethvn-N-ethvlpropanamide formate 
Mass spectrum: Found: MH* 552 
H.p.l.c. (1) Rt2.28min 

Example 82 
40 (2SV2^0Sy3-K2-Amino-2K)xoe^^ 
oxopmolidin-l-vlVN-te^vanoe^ 
Mass spectrum: Found: MH* 598 
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H.p.l.c.(l) Rt2.38min 
Example 83 

(2SV2^GSV3-((2-Ammo-2^xoet^^ 
5 oxopvrrolidin'l-vn-N-ethvl-N-^-hvdroxvethvDpropanamide 
Mass spectrum: Found: MKT 526 
H.p.lx.(l) Rt2.76min 

Example 84 
10 (2S>2-a3SV3-((2-Armno-2K>xoeM 

oxopvrrolidin-l-vn>N-f2-methoxvethvlVN-methvlpropanamide 
Mass spectrum: Found: MET 526 
H.p.l.c.(l) Rt2.83min 

15 Example 85 

(2Sy2^GSy3-{(2-Armno-2^xoethv^^ 

oxopyrrolidin-1 -vlVN^thvI-N-(2-piperidin-l -vlethvltoropanamide formate 
Mass spectrum: Found: MH + 593 
H.p.Lc.(l) Rt233min 

20 

Example 86 

(2S>2^GSy3Wr2-Amino-2H>xoethvM 
oxopvrrolidin-l -vlVN-(24ivdroxv^^^ 
Mass spectrum: Found: MFT 610 
25 H.p.l.c. (2) Rt 10.35min 

Example 87 

(2SV2^3SV34f2-Amin(>-2-oxoethvnrf o^hlorormphth^vnsulfonvnamino) -2- 
oxopvrrolidm-1 -vn-N-ethvl-N-methvlpropanamide 
30 Mass spectrum: Found: MH* 495 
H.p.lx.(l)Rt2.96min 

Example 88 

(2SV2-«3SV3-ff2-Amino-2^xoet^ 
35 oxopvrrolidin-1 -vlVRN^diethvlpropanamide 
Mass spectrum: Found: MlT 509 
H.p.l.c.(l) Rt3.08min 

Example 89 

^0 (2SV2^3Sy3-{(2-Arnmo-2 ^xoethvlW6^ 
oxopvrrolidin- 1 >vn-N.N-dipropvlprop anamide 
Mass spectrum: Found: MH* 537 
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H.p.lx.(l) Rt3.22min 
Example 90 

(2Sl2-(f3SV3-{(2-Amino-2^xoethvlW^ 
5 oxopvrrolidin- 1 -vD-N-ethvl-N-isopropylpropanamide 
Mass spectrum: Found: MH* 523 
H.p.Lc.(l) Rt 3.17mm 

Example 91 
10 (2S>2-((3S>3-f(2-Amino-2K)xoe^ 

oxopvrrolidin- 1 -vl VN-isopropvl-N-f pvrid-4-vlrnethvQpropanamide 
Mass spectrum: Found: MrT 586 
H.p.l.c.(l) Rt2.67min 

15 Example 92 

f2Sy2-((3SV3-<(2-Amino-2-oxoe^ 

oxopvrrolidin-l>vlVN-< > 2H:vanoethvlVN-isopropvlpropanamide 
Mass spectrum: Found: MH* 548 
H.p.Lc.(l) Rt3.07min 

20 

Example 93 

(2S)-24QSy3-((2-Aimno-2^xoe^^ 

oxopvrrolidin- 1 -vlVN^2-a2epan-l-vlethvn-N-isopropvlpropanamide formate 
Mass spectrum: Found: MH* 620 
25 H.p.l.c(l) Rt2.65min 

Example 94 

( 2SVN-r2-( Acetvlaminokthvll^-ff 3SV3- ( (2-annno-2-oxoethvnrr6-chloronaphth-2- 
yQsulfonyllamino} -2>oxopvrrolidin-l -vlVN-isopropylpropanamide 
30 Mass spectrum: Found: MH* 580 
H.p.l.c.(l) Rt2.87min 

Example 95 

(2Sl2-tt3Sl3-ttr6-Chloro-2-naphm^^^ 
35 cvclopentvl-N-methvlpropanamide 
Mass spectrum: Found: MH* 478 
H.p.l.c. (1) Rt 3.23min 

Example 96 
40 (2SV2-((3Sy3-ir(6-Ch1oro-2-nap^ 
cyclohexvl-N-ethylpropanamide 
Mass spectrum: Found: MH* 506 
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H.pJ.c.(l) Rt3.45min 
Example 97 

(2SV2^(3S)-3-{K6-Chloro-2-naph^ 
5 cvclohexvl-N-mcthylpropanamide 
Mass spectrum: Found: MH f 492 
H.p.l.c.(l) Rt3.34min 

Example 98 
10 (2SV2^(3Sy3-(r(6-(^loro-2^^ 

cvanoethvl)-N-cvclopentvlpropanamide 
Mass spectrum: Found: MH* 5 1 7 
H.p.lx.(l) Rt3.25min 

15 Example 99 

(2SV2-«3Sy3Wf(6-Chloro-2-napM 
cyanoethvlVN-cvclopropylpropanamide 
Mass spectrum: Found: MKT 489 
H.p.l.c.(l) Rt3.09min 

20 

Example 100 

(2Sy2^(3SV34(2-Amino-2-oxoeth^ 

oxopvrrolidin-1 -vlVN-methyl-N-f 1 -memvlpiperidin-4-vDpropanamide formate 
Mass spectrum: Found: MH* 564 
25 H.p.lx.(l) Rt2.40min 

Example 101 

(2Sy2^0Sy3-{r(6^oro-2-naphthvlte^ 
N-phenylpropanamide 
30 Mass spectrum: Found: MH + 50 1 
H.p.l.c.(l) Rt3.34min 

Example 102 

(2S>2^f3Sy3-f(2-Amino-2-oxoemvlX(^^ 
35 oxopvrrolidin"l~vlVN-(2-cvanoethvlVN'Cvclopentvlpropanamide 
Mass spectrum: Found: MH* 574 
H.p.l.c.(l) Rt3.11min 

Example 103 
40 (2Sy2^GSy3-{K6^1oro-2-naphmv^^ 
cvanoethviyN-cvclohexvlpropanamide 
Mass spectrum: Found: MH* 531 
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H.pJ.c.(l) Rt3.34min 
Example 104 

(2SV2-«3SV3-(f2-Ajmno-2-oxoemv^^^ 
5 Qxopvrrolidin-l'Vn~N-cvc1ohexvUN-methv1propanamide 
Mass spectrum: Found: MH* 549 
H.p.Lc.(l) Rt3.19min 

Example 105 
10 (2S)-2^GSV3-f(2-Amino-2K)xoe^ 

oxopvrrolidin-l-vlVN-r2-cvanoethvlVN-cvclopropvlpropanamide 
Mass spectrum: Found: MH* 546 
H.p.l.c.(l) Rt2.96min 

15 Example 106 

(2S>2^3SV3-!r(6^hloro-2-naphftvnsd 
cvanoethvlVN-cvclobutvlpropanamide 
Mass spectrum: Found: MH + 503 
H.p.l.c.(l) Rt3.18min 

20 

Example 107 

(2SV2^QSV34K6-Chlorc-2-naphthv^ 
cvclopropvl-N^pvridiri-4-vlmethvnpropanamide 
Mass spectrum: Found: MH + 527 
25 H.p.l.c.(l) Rt2.79min 

Example 108 

(2SV2^(3S)-3-(2-Animo-2^xoeM^^^ 
oxopvrrolidin-l-ylVN^vclopropvl-N^PTO^ 
30 Mass spectrum: Found: MH* 584 
H.p.l.c.(l) Rt2.70min 

Example 109 

(2SVN42^Aminosulfonvlkt^^^ 

35 oxopvrrolidin>l -vlVN-isopropvlpropanamide 
Mass spectrum: Found: MlT 545 
H.p.lx.(l) Rt3.06min 

Example 110 
40 (2SV2^nS)-34ft-AmiM>-2^x(^^ 
oxopyrrolidm-l-YlVN-isopropvl^^ 
Mass spectrum: Found: MH* 606 
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H.p.l.c.(l) Rt2.6min 
Example 1 1 1 

(2S)-2^(3SV3-((2-Amino-2K)xoe^ 
5 oxopvrrolidin- 1 -vlVN>isoDropvl-N-(2-morphoIin-4-vlethvnpropanamide 
Mass spectrum: Found: MET 608 
Rp.l.c. (1) Rt 2.55min 

Example 112 
10 f2SV2^0SV3-(r(6<:hloro-2-naphmv^ 

isopropvl-N-(2>piperidin-l-vlethvnpropanamide 
Mass spectrum: Found: MIT" 549 
H.p.Lc.(l) Rt2.64min 

15 Example 113 

f2SV2^nS)-3-(f(6-Chlorc-2-naph^^ 
isopropvl-N^2-morpholin-4>vlethvnpropanarnide 
Mass spectrum: Found: MH* 551 
H.p.l.c.(l) Rt2.57min 

20 

Example 1 14 

f2SV2^(3SV3-((2-Amino-2^xoethv^ 
oxopyrrolidin- 1 -yl VN^vclohexvl-N^thylpropanamide 
Mass spectrum: Found: MET 563 
25 H.p.l.c.(l) Rt3.29min 

Example 115 

(2SV2^3SV3-i(2-Animo-2^x^ 
oxopyirolidm-l-vlVN^2-hvdro ^ 
30 Mass spectrum: Found: MH* 587 
H.p.l.c.(l) Rt3.01min 

Example 116 

(2SV2^(3SV3-((2-Aminc-2^xremvM 
35 oxopvrrolidin~l-vlVN-ethvl-N-phenvlpropanamide 
Mass spectrum: Found: MET 557 
H.p.lx.(l) Rt3.16min 

Example 117 QSV2-(QSV34r(6^hlorc-2-naphth^ 
40 l-vlVN-(2'hvdroxv-2>phenvlethvn-N-methvlpropanamide 
Mass spectrum: Found: MH* 530 
H.p.l.c.(l) Rt3.16min 
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Example 118 

(2SV2-«3Sl3-(rr6-Chloro-2^ ^ 
bis(2-hvdroxvethvQpropanarnide 
5 Mass spectrum: Found: MKT 484 
H.p.l.c.(l) Rt2.79min 

Example 119 

(2S>2-( ( 3SV3- ( f( 6>Chloro-2-naphthvnsulfonvnammol -2K>xopyrrolidin-l -vlVN- 
10 isopropvl-N-(lH-pvrazol-3-vlmethvnpropanamide 
Mass spectrum: Found: MH* 518 
H.p.Lc.(l) Rt3.1min 

Example 120 
15 (2SyN-Allvl-2^0SV3-(r(6^hlo^^ 
N-fpvridin-4-vlmethvl>propanamide 
Mass spectrum: Found: MH 4 527 
H.p.l.c.(l) Rt2.86min 

20 Example 121 

(2SV2^(3Sy3-(r(6^rdoro-2-nap^ 

isorjropyl-N-r3^4>methvlpiperazin>l-vnpropvl1propanamide formate 
Mass spectrum: Found: MH + 578 
H.p.l.c.(l) Rt2.53min 

25 

Example 122 

/erf-Butyl 2-rr(2SV2-rGSV3-((2-amino-2-oxoethvnrr6-chlor^ 

naphmvnsulfonvllanimo)-2'Oxopvrrolidin-l- 
vlWopanovllfisopropynamin olethvlcarbamate 
30 Mass spectrum: Found: MH* 638 
H.p.l.c.(l) Rt3.28min 

Example 123 

fert-Butvl 3-rr(2 SV2^(3SV3-(r(6K:hloro-2-naph^^ 
35 l-vl)propanovn(isopropv»amino1propvlcarbamate 
Mass spectrum: Found: MH* 595 
H.p.l.c.(l) Rt3.47min 

Example 124 

40 /er*-Butvl 24fr2SV2^nSV 3-(f(6^hloro-2>naphmvnsulfonvllaminol -2>oxopvrrolidin- 
l'Vl)propanovn(cvclopropvlmethvnamino1ethvlcarbamate 
Mass spectrum: Found: MH* 592 
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H.p.l.c.(l) Rt3.53min 
Example 125 - 

(2SV2-«3SV3-((2-Amino-2^xoethv^^ 
5 oxopyrrolidin- 1 -ylVN-isopropylpropanamide 
Mass spectrum: Found: MH + 495 
H.p.Lc.(l) Rt3.01min 

Example 126 
10 (2Sim2-tert-ButoxvethvlV2^GSV3-W 

oxopmolidin>l-vl>-N^pvridin^vlmethvl)propa3iamide 
Mass spectrum: Found: MH* 587 
H.p.l.c.(l) Rt3.08min 

15 Example 127 

(2SV2-((3Sy3-(r(6^Chloro-2-napta 

hvdroxvethvn-N^pvridin^-vlmethvllpropanarnide formate 

Example 126 (0.05 8g) was dissolved in DCM (2ml) and trifluoroacetic acid (3ml) was 
added. After stirring for 4h at room temperature, the mixture was concentrated under 
20 reduced pressure and the residue purified by mass directed preparative h.p.l.c. to give the 1 
title compound (0.003g) as a white solid. i 
Mass spectrum: Found: MH* 531 
H.p.l.c.(l) Rt2.54min 

25 Example 128 

f2SVN^2-AminoethvlV2^(3Sy3W(2-amino>2^xoemvl¥(6^hloro-2- 
naphthvDsulf onyllamino) -2K)xopvrrolidin-l-vlVN-isopropvlpropanamide hydrochloride 
Example 124 (0.1 2g) was dissolved in 4N hydrochloric acidrdioxane (1:1, 5ml) and 
stirred at room temperature for 4h. The mixture was then concentrated under reduced 

30 pressure to give the title compound (0.9g) as a beige solid. 
Mass spectrum: Found: MH* 538 
H.p.l.c. (1) Rt2.5min 

Using similar chemistry and Example 125, the following was prepared: 

35 Example 129 

f2SVN^3-AminopropvlV2^(3SV3^r(6^hloro^2>naphthvnsulfonvnamino^2- 
oxopyrrolidin- 1 -vl VN-isopropvlpropanamide hydrochloride 
Mass spectrum: Found: MH* 495 
H.p.l.c.(l) Rt2.56min 

40 
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Example 130 

(2S)-N-(2-Aminoethvl^^ 

oxopmolidin-l-vlVN^cvcloproDvlmethvlforopanarnide hydrochloride 
Mass spectrum: Found: MH* 493 
5 H.p.l.c.(l) Rt2.54min 

Example 1 3 1 



10 

(2S)-N^2-Anunoethvl^ 

oxop yrrolidin- 1 -vl VN-isopropvIpropanamide 

ferf-Butyl 2-[[(2S)-2-((3S)^-{[(6^hloro-2-naph^ 

l-yl)propanoyl](isopropyl)amino]ethylcarbamate (0.2 Ig) was dissolved in DCM (4ml), 
15 and trifluoroacetic acid (4ml) was added. The mixture was stirred at room temperature 

for 2.5h and then concentrated under reduced pressure. The residue was partitioned 

between saturated sodium bicarbonate solution and DCM, and the organic layer was 

separated, dried (over magnesium sulphate) and concentrated under reduced pressure. 

The residue was purified using SPE (silica, eluting with DCM, diethyl ether, ethyl 
20 acetate, methanol and methanol: 10% aqueous ammonia) to ^ive the title compound 

(0.1 24g) as a white solid. 

Mass spectrum: Found: MH* 48 1 

H.p.l.c.(l) Rt2.5min 

25 Example 133 

(2SyN^2-Amino- 2-oxoethv^ 
oxopvrrolidin>l-vlV>]-isopropvlpropanamide 

Using Intermediate 26 and ammonium chloride, and the synthetic procedure described 
for Example 1 , the title compound was prepared. 
30 Mass spectrum: Found: MH + 493 
H.p.l.c.(l) Rt2.94min 

Example 134 
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(2S)-2^(3S>34r(6-Chloro-2-nap^ 
isopropvl-N- (24(methvlsulfonvDarmno1ethvl Ipropanamide 
(2S)-N-(2-Aminoemyl>2-((3S^ 
5 oxopyrrolidin-l-yl)-N-isopropylpropanamide (0.04g) was dissolved in DCM (3ml) at 
0°C and was treated with pyridine (0.027ml) and mesyl chloride (0.03ml). The reaction 
mixture was allowed to reach room temperature and then stirred at room temperature for 
3h. Additional DCM (3ml) followed by hydrochloric acid (5ml) was added. The organic 
layer was separated, dried (over magnesium sulphate) and concentrated under reduced 
10 pressure. The residue was purified using SPE (silica, eluting with DCM, diethyl ether, 
ethyl acetate: 10% aqueous NH 3 ) to give the title compound (0.024g) as gum. 
Mass spectrum: Found: MH + 559 
H.p.l.c.(l) Rt3.08min 

Using similar chemistry, the following was prepared: 

15 

Example 135 

(2SV2^(3Ste-((2-Aminc-2-oxoe^ 
oxopmolidin-l-vlVN-isopropvl-N-^ 
Mass spectrum: Found: MH* 616 
20 H.p.l.c.(l) Rt2.98min 

Example 136 

(2Sl2^(3SV3-(r(6<ftloro-2-naphft^ 
isopropvl-N-(3-[fmethvlsulfonvl>amino1propvUpropanamide 
25 Mass spectrum: Found: Mrf 573 
H.p.l.c.(l) Rt3.12min 

Example 137 

(2Sy2^f3SV3-{r( 6-CMoro-2^ 
30 (cvclopropvl methvn-N>^2-r(methvlsulfonvnaminolethvnpropanamide 
Mass spectrum: Found: MH* 57 1 
H.p.Lc.(l) Rt3.15min 
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Example 138 

f2SVN424(reVAminoroxido(oxo)h^ 
chloro-2-naphthvl)sulfonvnamino^ 

(2S>N-(2-Aminoe%l).2K(3S)-3-{[(6^hIoro-2-naphthyl)sulfonyl]aniino}-2- 
5 oxopyrrolidin-l-yl)-N-isopropylpropanainide (0.035g) was dissolved in ethanol (2ml), 
treated with S-methyUnitro-isothiourea (0.022g) and stirred at room temperature for 18h. 
The mixture was concentrated under reduced pressure and the residue purified by mass 
directed preparative h.p.Lc. to give the title compound (0.0 19g) as a white solid. 
Mass spectrum: Found: MH 4 568 
10 H.p.Lc. (1) Rt3.07min 

Using similar chemistry, the following was prepared: 

Example 139 

(2SVN-r2^(CEVAminoroxido{oxo)hv^ 
15 ainino-2^xoemvDr(6^hIoro-2^ 
isopropvlpropanamide : 
Mass spectrum: Found: MH + 625 
H.p.Lc. (1) Rt2.97min 

20 Example 140 

(2SyN43^(reyAminofoxido(ox^ 

chloro-2-naphthvnsulfonyl]amino} -2-oxopvrrolidin- 1 -vl VN-isopropylpropanamide 
Mass spectrum: Found: MH* 582 
H.p.Lc. (1) Rt3.06min 

25 

Example 141 and Example 142 
(2S>2^(3Sy3-{r(6^oro-2-naphfovl^ 

isopropvl-N-r2~(methvlamino^ethvnpropanamide and (2SV2^GSy3-fr(6-Chloro-2- 
naphthvnsulfonvnamino>-2-oxopyrrolidin- 1 -vlVN- \24 dimethvlaminokthvl|-N- 
30 isopropvlpropanamide 

(2S)-N^2-Airinoemyl>2^(3S)-3-{[(o^^ 

oxopyrrolidin-l-yl)-N-isopropylpropanamide (0.06g) was dissolved in formic acid 
(2ml), cooled to 0°C and treated slowly with formaldehyde (2ml). The mixture was 
heated to 50°C for 18h, cooled to room temperature and then basifled to pH8 with 
35 sodium bicarbonate solution. The aqueous mixture was extracted with DCM, and the 
combined, dried (over magnesium sulphate) organic extracts concentrated under reduced 
pressure. The residue was purified using SPE (silica, eluting with DCM: methanol 
aqueous ammonia 200:5:2) to give Example 143 (0.027g) and Example 144 (0.017g), 
both as colourless gums. 

40 

Example 141 

Mass spectrum: Found: MH* 494 
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H.p.lx.(l) Rt2.61min 
Example 142 

Mass spectrum: Found: MH + 508 
5 H.p.l.c.(l) Rt2.62min 



Example 143 




(2SV-N- (24f Aminocarbonvnaminolethvl ) -2-((3SV3- f \( 6-chloro-2- 
10 naphthyOsulfonyFlamino) -2-oxopvrrolidin>l -vlVN-isopropvlpropanamide 
(2S)-N-(2-Anunoemyl)-2K(3S)-3-{[(^^ 

oxopyrrolidin-l-yl)-N-isopropylpropanamide (0.02g) was dissolved in THF (2ml) and 
treated with N-methyl morpholine (0.183ml) followed by phenyl carbamate (0.034g), 
and the resultant mixture heated under reflux for I8h. The reaction mixture was 

15 concentrated under reduced pressure and the residue triturated with methanol. The 
resultant suspension was filtered and the filtrate was separated using SPE (silica, eluting 
with DCM, ethyl acetate, methanol, methanol: 10% aqueous NH 3 ) to give an impure 
sample of the title compound, which was further purified using mass directed preparative 
h.p.l.c. to give the title compound (0.0 Ig) as an oil. 

20 Mass spectnim: Found: MH* 1 522 
H.p.Lc. (1) Rt 2.90rain 

Using similar chemistry, the following was prepared: 
Example 144 

25 (2SVN- ( 2-f (Aminocarbonvnamino)ethvn -2-( ( 3SV3- ( ( 2-amino-2-oxoethvn[( 6-chloro- 
2-naphmvl)sulfonvl]aminol-2-oxop\aTolidin-l-vl)-N-isopropvlpropanamide 
Mass spectrum: Found: MH* 581 
H.p.l.c. (1) Rt 2.78min 

30 Example 145 

(2SVN- ( 2-r(Aminocaii)onvnamino1ethvl 1 -2-(f 3SV 3- f r(6-chloro-2- 
naphthvlteulfonvllamino) -2-oxopvrrolidin- 1 -vlVN-f cyclopropylmethyftpropanamide 
Mass spectrum: Found: MH* 536 
H.p.l.c. (1) Rt2.96min 

35 
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Example 146 

(2SVN43-f(Aminocarbonvl^ 

naphthvl^su1fonvl1amino)-2^xoDviTolidin -l>vlVN-isopropvlpropanamidc 
Example 131 (0.03g) was dissolved in dry THF (3ml) and treated with N, N- 
5 diisopropylethlamine (0.039ml) and phenyl carbamate (0.047g) and then heated under 
reflux for 4h. The cooled reaction mixture was concentrated under reduced pressure and 
the residue purified using mass directed preparative h.p.l.c. to give the title compound 
(0.0 14g) as a pale yellow solid. 
Mass spectrum: Found: MH" 1 535 
10 H.p.l.c.(l) Rt2.95min 

Example 147 

(2Sy2^0Sy3-ir(6-Chloro-2^ 
(cvclopropvlmethvlVN^2-hvd roxvethvl)propanamide 

15 Intermediate 20 (0.05g) was dissolved in dry THF (5ml) and tetrabutylammonium 
fluoride (0.028g) was added. After stirring at room temperature for 4h, a further quantity 
of tetrabutylammonium fluoride (0.0 14g) was added. After lh, the mixture was 
concentrated under reduced pressure and the residue was partitioned between DCM and 
water. The separated organic component was dried (over magnesium sulphate), filtered 

20 and concentrated under reduced pressure. The residue was partially purified using SPE 
(silica, eluting with cyclohexane:ethyl acetate, 20:1 to 1:1) to give an impure sample of 
the title compound . Further purification using mass directed preparative h.p.l.c. provided 
the title compound (0.0 14g) as a colourless gum. 
Mass spectrum: Found: MH* 494 

25 H.p.l.c. (1) Rt 3.06min 

Example 148 

(2Sy2^Y3Sy3-( r (5 r -CMoro-2.2^ 
ethvl-N-isopropylpropanamide 
30 Using Intermediate 25 and 5 , -chloro-2,2 , -bithiophene-5-sulfonyl chloride, and the 
chemistry described for the preparation of Intermediate 4, the title compound was 
prepared. 

Mass spectrum: Found: MH* 504 
H.p.l.c. (1) Rt3.41min 
35 Using similar chemistry, the following were prepared: 

Example 149 

(2SV2^GSV3-(f(60iIo^ 
ethvl-N-isopropvIpropanamide 
40 Mass spectrum: Found: MH* 472 
H.p.l.c. (1) Rt3.21min 
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Example 150 

(2Sl24GSl3-(mEV2-(5-Chlorothien-2^^ 
vn-N-ethvl-N-isopropylpropanamide 
Mass spectrum: Found: MH* 448 
5 H.p.l.c. (1) Rt 3.05min 

Example 151 

(2SV2-rf3SV3^(r(E)-2^4-Ch^^ 
yl]-N-ethyl«N-isopropylpropanamide 
10 Mass spectrum: Found: MH* 442 
H.p.l.c. (1) Rt3.09min 

Example 152 

/er/-ButvI 2-{r(2SV2^GSV3-(r(6^MorcH2-naphft^^^ 
15 1 -yDpropanoYHaminol ethylcarbamate 

Using 2-(lH-ben20triazole-l-yl)^l,l,3,3-tetrarnethyluronium tetrafluoroborate, and the 

synthetic procedure described for Example 1, the title compound was prepared. 

Mass spectrum: Found: MH + 539 

H.p.l.c. (1) Rt3.15min 
20 Using similar chemistry, the following was prepared: 

Example 153 

(2S)-2^GSV3-(r(6^1oro-2-naph^ 
piperidin-1 -vlethvlteropanamide 
25 Mass spectrum: Found: MH* 507 
H.p.l.c. (1) Rt2.42min 

Example 154 

(2SyN^2-Aminoethvl>2^0SV3^ 

30 oxopmolidin-l-vDpropanamide hydrochloride 

Example 152 (0.28 Ig) was dissolved in DCM (3ml), and 4M HC1 in dioxane (3ml) was 
added. The mixture was stirred at room temperature for 18h and then concentrated under 
reduced pressure to give the title compound (0.247g) as a white solid. 
Mass spectrum: Found: MEf 439 

35 H.p.l.c.(l) Rt2.35min J 

Example 155 

(2SV2^3Sy((2-Anuno-2-oxoe^ 
v0ethenvnsulfonvl)amino)-2K)xopyro^ 
40 Using Example 1 50, and the synthetic procedure described for Intermediate 6, the title 
compound w as prepared. 
Mass spectrum: Found: MH* 505 
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H.p.l.c.(l) Rt2.92min 

Using similar chemistry and Example 149, the following was prepared: 

Example 156 
5 (2SV2-((3SVf(2-Aimno-2H3xoe^ 

2-oxopvrrolidin-l-vn-N-ethvl>N-isopropvlpropanamide 
Mass spectrum: Found: MH* 529 
H.p.l.c.(l) Rt3.09min 

10 Intermediate 1 

tert-Butvl N-ffbenzvloxv^carbonvlVL-methionvl-D^alaninate 

Z-Protected L-methionine (lOg) was dissolved in DMF (200ml) and l-[3- 
(diemmylaniino)propyl]-3^thylcarbodiiinide hydrochloride (8.13g) was added followed 
by HOBT (5.72g) and triethylamine (19.7ml). The mixture was stirred for lh then L- 

1 5 alanine tert-butyl ester (7.7g) was added and stirring continued for 1 8h. The mixture was 
evaporated under reduced pressure and partitioned between diethyl ether and water. The 
separated organic phase was washed with hydrochloric acid (1M), saturated sodium 
bicarbonate solution and brine, dried (over magnesium sulphate) and concentrated under 
reduced pressure to give the title compound (1 1.9g) as an orange oil which crystallised 

20 on standing. 

Mass spectrum: Found: MH* 411 

Intermediate 2 

/er/-Burvl (2SV2-(GSV34rn>en^loxv)carbonvllamino)-2K)xopvrrolidin-l> 

25 vDpropanoate 

A solution of ferr-butyl N-[(benzyloxy)carbonyl]-L-methionyl-D-alaninate (11.9g) in 
acetone (75ml) was treated with methyl iodide (18ml) and stirred at room temperature 
for 72h. The reaction mixture was then concentrated under reduced pressure to give an 
orange solid which was dissolved in acetonitrile (200ml). Dowex (OH " form) resin 

30 (19.42g) was added and the mixture stirred for 18h at room temperature. The mixture 
was filtered and the resin washed with ethyl acetate. The filtrate was evaporated under 
reduced pressure to afford a yellow oil which was purified by Biotage™ chromatography 
(during with cyclohexane/ethyl acetate 3:2) to give the title compound (2.92g) as a 
colourless oil. 

35 Mass spectrum: Found: MH* 363 

Intermediate 3 

tert-Butvl r2SV24( r 3SV3-ammo-2-oxopvrrolidin-l -vllpropanoate 
40 A mixture of tert-butyl (2S>2^(3S)-3-{[(benzyloxy)carbonyl]animo}-2^xopyrrolidin- 
l-yl)propanoate (2.82g), 10% palladium on carbon (0.300g) and ethanol (150ml) was 
stirred under an atmosphere of hydrogen for 18h. The reaction mixture was filtered 
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through Harbolite and the filtrate was concentrated under reduced pressure to give the 
title compound (I.8g) as a pale yellow oil. 

■H NMR (DJVleOD): 54.56(1H, q), 3.57(1H, dd), 3.49-3.35(2H, 2 x m), 2.48-2.39(lH, 
m), 1.88-1.77(1H, m), 1.47(9H, s), 1.40 (3H, d) ppm. 

5 

Intermediate 4 

/err-Butvl (2SV2^GSy3-(r(6^hloro-2-naph^ 
vDpropanoate 

A solution of /erf-butyl (2SV2-[(3S)-3-amino-2-oxopyrrolidin-l-yl]propanoate (1.8g) in 
10 DCM (75ml) was treated with 6-chloronaphthylsulphonyl chloride 1 (2.28g) and pyridine 
(0.705ml) and stirred at room temperature for 72h. The mixture was washed with water 
and concentrated under reduced pressure to yield an oil which was purified by Biotage™ 
chromatography (eluting with cyclohexane/ethyl acetate 3:1) to give the title compound 
(2.31), as a white solid. 
1 5 Mass spectrum: Found: MH* 453 

Intermediate 5 

(2S>2-((3S)-3-ff(6-ChIoro -2^aphM 
acid 

20 /ert-Butyl (2S)-2K(3S)0-{[(6^hloro-2-naph%l)sulfonyl]amino}-2-oxopyrrolidin-l- 
yl)propanoate (0.643g) was dissolved in DCM (19ml), and trifluoroaceric acid (19ml) 
was added. The mixture was stirred at room temperature for 2.5h and then concentrated 
under reduced pressure. Anhydrous DCM (4ml) was added and the solution evaporated 
under reduced pressure. Repetitive addition of DCM and concentration under reduced 

25 pressure provided the title compound (0.56g) as a white foam. 
Mass spectrum: Found: MIT 397 

Intermediate 6 

/ert-Butvl (2S)-24( 3SV3-((2-amino-2^xoe^ 

30 2-oxopvrrolidin-l -vDpropanoate 

A solution of terf-butyl (2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2- 
oxopyrrolidin-l~yl)propanoate (1.31g) in DMF (22ml) was treated with potassium 
carbonate (0J86g) followed by 2-bromoacetamide (0.48g) and the resultant mixture 
stirred at room temperature for 22h. Additional 2-bromoacetamide (0.4g) and potassium 

35 carbonate (0.4g) were added and the mixture was stirred at room temperature for 24h. 
The reaction mixture was evaporated under reduced pressure and the residue partitioned 
between ethyl acetate and water. The separated organic layer was washed with water, 
dried (over magnesium sulphate) and evaporated under reduced pressure to give the title 
compound ( 1 .4g) as a white foam. 

40 Mass spectrum: Found: MH* 5 1 0 

Intermediate 7 
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(2SV2-rnSV3-((2-Amino-2-oxoeth^^ 

oxopyrrolidin-l-vOpropanoic acid 

fer/-Butyl (2S)-2^(3S)0-{(2-amin(>-2^xoethyl)^ 

2-oxopyrrolidin-lryI)propanoate (1.4g) was dissolved in DCM (35ml), and 
5 trifluoroacetic acid (35ml) was added. The mixture was stirred at room temperature for 
2h and then evaporated under reduced pressure. The residue was azeotroped with 
anhydrous dichloromethane and then dried under high vacuum. The residual viscous oil 
was triturated with diethyl ether to give the title compound ( 1 .23g) as a white solid. 
Mass spectrum: Found: MH* 454 

10 

Intermediate 8 

terr-Butvl 2^isopropvlamino)ethvlcarbamate 

N-Isopropylethylene diamine (1.25ml) was dissolved in dry DCM (50ml), cooled to 0°C 
and treated with di-/er/-butyl dicarbonate (1.09g) and triethylamine (1.39ml). The 
15 resultant mixture was stirred at room temperature for 90min and then evaporated under 
reduced pressure. The residue was purified using SPE (silica, eluting with 
DCM:MeOH:aqueous NH 3 , 100:8:1) to give the title compound (0.85g) as a pale yellow 
oil. 

T.l.c. (DCM:MeOH:aqueous NH 3 . 200:5:2) R f 0.2 
20 Using similar chemistry, the following was prepared: 

Intermediate 9 

terr-Butvl 3-fisopropvlamino>propvlcarbamate 
T.l.c. (DCM:MeOH:aqueous NH 3 , 200:5:2) R f 0.25 

25 

Intermediate 10 

terr-Butvl 24f(2S V2-(OSV3-Jf(6K:hloro-2^ 
1 -vl>propanovn(isopropvl)aminolethvlcarbamate 

To a solution of (2S)-2-<(3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2- 
30 oxopyrrolidin-i-yl)propanoic acid (0.198g) in DMF (10ml) were added 2-(lH- 
benzotriazole- 1 -y 1)- 1,1, 3,3-tetramethyluronium tetrafluoroborate (0.321g) and 
diisopropylethylamine (0.174ml) and the mixture was stirred at room temperature for 
30min. terr-Butyl 2-(isopropylamino)ethylcarbamate (0.202g) was added and the 
resultant mixture stirred at room temperature for 72h. The mixture was concentrated 
35 under reduced pressure and the residue was partitioned between DCM and saturated 
sodium bicarbonate. The organic layer was separated, dried (over magnesium sulphate), 
filtered and concentrated under reduced pressure to give an oil which was purified using 
SPE (silica, eluting with cyclohexane:ethyl acetate, 20:1 to 1:2) to give the title 
compound (0.2 lOg) as a colourless gum. 
40 Mass spectrum: Found: MH* 581 

Intermediate 1 1 
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3-(Cvclopropvlmethv1-amino)-propionitrile 

With stirring and cooling in an ice-bath to maintain a temperature of 8-1 0°C, 
acrylonitrile (0.614ml) was added to aminomethylcyclopropane (0.651g). The resultant 
mixture was stirred at room temperature for 15h to give the title compound (1.02g) as a 
5 yellow oil. 

Mass spectrum: Found: MH* 125 

Intermediate 12 

N-(pvridin-4-ylmethYDpropan-2-amine 

10 4-Bromomethylpyridine (lg) was suspended in THF:ethanol (5:1) and cooled to 0-5°C. 
Isopropylamine (1.01ml) was added and the resultant mixture allowed to reach room 
temperature. After 24h, the mixture was concentrated under reduced pressure and the 
residue purified using SPE (silica, during with DCMrmethanol 1:1, 3:7, 1:4 and 
methanol) to give an impure sample of the title compound . Further purification using 

15 SPE (silica, eluting with DCM, ethyl acetate, acetonitrile, methanol) gave the title 
compound (0.25g) as a white solid. 
Mass spectrum: Found: MH + 151 

Intermediate 13 

20 Hexamethyleneimineacetonitrile 

To a solution of chloroacetonitrile (73g) in benzene (500ml) was added anhydrous 
sodium carbonate (52g) followed by a solution of hexamethyleneimine (96g) in benzene 
(250ml). The mixture was stirred and heated under reflux for 4h, cooled in an ice-bath 
and filtered. The filtrate was concentrated under reduced pressure and the residue 

25 purified by distillation to give the title compound (1 1 7g) as an oil. 
B.p. 108-1 12 °C, 17mmHg 

Intermediate 14 

1 -Amino-2-hexamethvleneiminoethane 

30 A solution of hexamethyleneimineacetonitrile (60g) in dry diethyl ether (200ml) was 
slowly added to a stirred suspension of lithium aluminium hydride (16.5g) in dry diethyl 
ether (200ml) at a rate to maintain a steady reflux. Addition was completed in 1.5h, and 
then the mixture was stirred at room temperature for lh. The reaction mixture was 
cooled in an ice-bath and treated with methanol (10ml), sodium hydroxide solution 

35 (10N, 10ml) and water (40ml), and left to stand at room temperature for 18h. The 
organic layer was separated, and stirred with potassium hydroxide pellets, filtered and 
concentrated under reduced pressure. The residue was purified by distillation to give the 
title compound (44.4g) as an oil . 
B.p. 86-90 °C, 17mmHg 

40 

Intermediate 15 

N-(2-HexamethvleneiminoethvlVN-isorjropvlamine 



3/28/2007, EAST Version: 2.1.0.14 



WO 03/043981 PCT/GB02/05134 

79 



A mixture of l-amino-2-hexamethyleneiminoethane (14.2g), acetone (7g) and platinium 
oxide (0.4g) in ethanol (50m!) was hydrogenated at room temperature and pressure for 
24h. The solution was filtered over Celite™ and the filtrate concentrated under reduced 
pressure. The residue was distilled to give the title compound (13.85g) as an oil 
5 B.p. 102-106 °C, 17mm Hg 

Intermediate 16 

N-( 1 H-pvrazol-3-vlmethvQpropan-2-amine 

To a mixture of pyrazolyl-3-carboxaldehyde (0.06g), isopropyl amine (0.081ml) and 
10 acetic acid (0.072ml) in dry DCM (4ml), sodium triacetoxyborohydride (0.2g) was 
added at 0°C and the resultant solution sturred at room temperature for 72h. Sodium 
hydroxide solution (2M) was added and the solution was extracted with DCM. The 
combined organic extracts were filtered through a hydrophobic frit and the filtrate 
concentrated under reduced pressure. The residue was purified using SPE (silica, eluting 
15 with methanol and methanol: 10% aqueous ammonia) to give the title compound 
(0.074g) as a gum. 
GCMS: MET 151 

Using similar chemistry, the following was prepared; 

20 Intermediate 17 

N-(pvridin-4-vlmethvnprop-2-en-l-amine 
GCMS: MH + 149 

Intermediate 18 

25 ter/-Butvl 2~rfcvclopropvlmethvnaminolethvlcarbamate 

terr-Butyl N-(2-oxoethyl)carbamate (lg) was dissolved in dry methanol (40ml) and 
treated with cyclopropane methylamine (0.709ml) and 4A° molecular sieves (lg) and the 
resultant mixture stirred at room temperature for 5h. Sodium borohydride (0.3 8g) was 
added and the reaction stirred for a further 18h at room temperature. Sodium hydroxide 

30 (2N, 3ml) was added, the mixture filtered and the filtrate concentrated under reduced 
pressure. The residue was partitioned between sodium hydroxide solution (2N) and ethyl 
acetate. The separated organic layer was dried (over magnesium sulphate), filtered and 
concentrated under reduced pressure to give the title compound (lg) as a colourless oil 
*H NMR (CDC1 3 ): 54.95(1H, br.s), 3.23(2H, dt), 2.75(2H, t), 2.47(2H, d), 1.45(9H, s), 

35 0.95(1H, m), 0.47(2H, m), 0. 12(2H, m) ppm. 

Intermediate 19 
2-(r/e^ButvI(dime^ 

(/er/-Butyldimethylsilyloxy)acetaldehyde (0.98g) was dissolved in dry methanol (40ml) 
40 and then treated with cyclopropane methylamine (0.634ml) followed by 4A° molecular 
sieves (lg). The resultant mixture was stirred for 5h at room temperature and then 
sodium borohydride (0.340g) was added. After stirring for a further I8h at room 



3/28/2007, EAST Version: 2.1.0.14 



WO 03/043981 PCT/GB02/05134 

80 



temperature, sodium hydroxide (2N) was added, the mixture was filtered and the filtrate 
concentrated under reduced pressure. The residue was partitioned between sodium 
hydroxide (2N) and ethyl acetate. The separated aqueous layer was washed further with 
ethyl acetate. The combined organic components were dried (over magnesium sulphate), 
5 filtered and concentrated under reduced pressure to give the title compound (0.78g) as a 
yellow oil. 

l H NMR (CDC1 3 ): 53.70(2H, t), 2.70(2H, t), 2J5(2H, t), 2.47(2H, d), 0.95(1H, m), 
0.88(9H, s), 0.47(2H, m), 0. 1 0(2H, m), 0.05(6H, s) ppm. 

Intermediate 20 

(2SVN^2-(r/ert-Butvl(dimemv^^ 
naphthvl)sulfonvnamino}-2K)xopw^ 

Using Intermediates 5 and 19, and similar chemistry to that described for the preparation 
of Example 1, the title compound was prepared. 
Mass spectrum: Found: MH* 609 

Intermediate 21 

/grt-Butvl Ff(2S)-2^GSV3-(r(6K:hloro^ 
vOpropanovnfisopropvOaminolacetate 
20 Using tert-butyl (isopropylamino)acetate and Intermediate 5, and similar chemistry to 
that descibed for the preparation of Example 1, the title compound was prepared. 
Mass spectrum: Found: MH + 553 

Intermediate 22 
25 2-/gr/-ButoxV"N-fpvridin-4-vlmethvlkthanamine 

Using 4-pyridine carboxaldehyde and O-tert butyl ethanolamine, and the synthetic 
procedure descibed for Intermediate 16, a crude sample of the title compound was 
prepared, which was used directly in the next stage of the synthetic sequence. 

30 Intermediate 23 

(2S)-2>f(3SV3-ir(Benzvloxv)carbonvl1amino>-2K)xopvrrolidin-l-vl)propanoicacid 
Using Intermediate 2 and the procedure described for Intermediate 5, the title compound 
was prepared. 

Mass spectrum: Found: MH* 307 

35 

Intermediate 24 

Benzyl (3SV1-IQ SV2-fethvl( isopropvnamino]- 1 -methvl-2-oxoethvl \ -2-oxopyrrolidin- 
3-vlcarbamate 

Using the Intermediate 23 and ethylisopropylamine, and similar chemistry to that 
40 described for the preparation of Example 1 , the title compound was prepared. 
Mass spectrum: Found: MrT 376 



10 



15 
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Intermediate 25 

f2S)-2-fnSV3'Amino-2^xopvrrolidin-l-vn-N-ethvl-N-isopropvlpropanarnide 
Using Intermediate 24 and the synthetic procedure described for Intermediate 3, the title 
compound was prepared. 
5 Mass spectrum: Found: MH* 242 

Intermediate 26 

ff(2SV2^(3SV3-ir(6<:hloro^2^aDhthvnsulfonv11aminol-2^xopvrrolidin-l- 
vOpropanovllfisopropyDarmnolacetic acid 
1 0 Using Intermediate 2 1 , and the chemistry described to prepare Example 1 3 1 , the title 
compound was prepared: 
Mass spectrum: Found: MH* 496 

References 

15 

1. Klimkowski, Valentine Joseph; Kyle, Jeffrey Alan; Masters, John Joseph; Wiley, 
Michael Robert. PCT Int. Appl. (2000), WO 0039092. 

In vitro assay for inhibition of Factor Xa (I) 

20 Compounds of the present invention (Examples 1-147) were tested for their Factor Xa 
inhibitory activity as determined in vitro by their ability to inhibit human Factor Xa in a 
chromogenic assay, using N-a-benzyloxycarbonyl-D-Arg-Gly-Arg-p-nitroanilide as the 
chromogenic substrate. Compounds were diluted from a lOmM stock solution in 
dimethylsulfoxide at appropriate concentrations. Assay was performed at room 

25 temperature using buffer consisting of: 50mM Tris-HCl, 1 50mM NaCl, 5mM CaCl 2 , pH 
7.4. containing human Factor Xa (final cone. Of 0.0015 U.mT 1 ). Compound and enzyme 
were preincubated for 15min prior to addition of the substrate (final cone, of 200nM). 
The reaction was stopped after 30min with the addition of soybean trypsin inhibitor or 
H-D-PHE-PRO-ARG-Chlorornethylketone. BioTek EL340 or Tecan SpectraFluor Plus 

30 plate readers were used to monitor the absorbance at 405nm. To obtain ICso values the 
data were analysed using ActivityBase® and XLfit®. 

Calculation of Ki values: 
Ki = ICso/(l + [Substrate]/Km) 
35 The Ki value for the above assay can be obtained by dividing the IC 50 value by 7. 

In vitro assay for inhibition of Factor Xa (2) 

Compounds of the present invention (Examples 148-156) were tested for their Factor Xa 
inhibitory activity as determined in vitro by their ability to inhibit human Factor Xa in a 
40 fluorogenic assay, using Rhodamine 1 10, bis-(CBZ-glycylglycyl-L-arginine amide as the 
fluorogenic substrate. Compounds were diluted from a lOmM stock solution in 
dimethylsulfoxide at appropriate concentrations. Assay was performed at room 
temperature using buffer consisting of: 50mM Tris-HCl, 150mM NaCl, 5mM CaCl 2 , pH 
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7.4. containing human Factor Xa (final cone. Of 0.0003U.ml-l). Compound and enzyme 
were preincubated for JSmin prior to addition of the substrate (final cone, of 10 uM). 
The reaction was stopped after 3 hrs with the addition of H-D-PHE-PRO-ARG- 
Chloromethylketone. An LJL-Analyst fluorimeter was used to monitor fluorescence 
5 with 485 nm excitation/535 nm emission. To obtain IC 50 values the data were analysed 
using ActivityBase® and XLfit®. 

Calculation of Ki values: 
Ki = lC5o/(l + [Substrate]/Km) 
10 The Ki value for the above assay can be obtained by dividing the IC50 value by 1 .6. 

All of the synthetic Example compounds tested (Examples 1-156) by one of the above 
described in vitro assays for Factor Xa exhibited IC 50 values of less than 4uM. 

15 Preferably compounds have a Ki value of less than luM, more preferably compounds 
have an Ki value of less than 200nM, most preferably compounds have a Ki value of less 
than 20nM. 

Method for measurement of prothrombin time fFH 
20 Blood is collected into a sodium citrate solution (ratio 9:1) to give a final concentration 
of 0.38% citrate. Plasma is generated by centrifugation of citrated blood samples at 
1200xgfor20minat 4°C . 

The PT test is performed at 37°C in plastic cuvettes containing a magnetic ball bearing. 
50uL of citrated plasma and either 25uL of 2.8% DMSO for control or 25uL of test 

25 compound (dissolved in DMSO and diluted in water and 2.8% DMSO to give 0.4% 
DMSO final in assay) at a concentration of 7-times the final desired concentration is 
pippetted into each cuvette. This mixture is incubated for lmtn at 37°C before adding 
lOOuL of thromboplastin mixture (comprising lyophilised rabbit thromboplastin and 
calcium chloride which is reconstituted in distilled water as per manufacturer's [Sigma] 

30 instructions). On addition of the thromboplastin mixture, the timer is automatically 
started and continued until the plasma clotted. The time to clotting was recorded 
(normal range for human plasma is 10-13 seconds). 

Method for measurement of prothrombin time (PT) - Test 2 
35 Blood is collected into a sodium citrate solution (ratio 9:1) to give a final concentration 
of 0.38% citrate. Plasma is generated by centrifugation of citrated blood samples at 
1200xgfor20minat 4°C. 

The PT test is performed at 37°C in plastic cassettes and using a MCA210 Microsample 
40 Coagulation Analyzer (Bio/Data Corporation). For assay, 25 ul of plasm* containing 
test compound at concentrations ranging from 0,1 to 100 uM (made from a 1 mM stock 
solution in 10% DMSO and plasma) and 25 ul of Thromboplastin C Plus (Dade Berhing) 
are automatically injected into the cassette. Upon addition of the Thromboplastin C 
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Plus, the instrument determines and records the time to clot (normal range for human 
plasma is 10-13 seconds). 

General purification and analytical methods 

5 

LC/MS Method (1) 

Analytical HPLC was conducted on a Supelcosil LCABZ+PLUS column (3um, 3.3cm x 
4.6mm ID) eluting with 0.1% HC0 2 H and 0.01 M ammonium acetate in water (solvent 
A), and 95% acetonitrile and 0.05% HC0 2 H in water (solvent B), using the following 
10 elution gradient 0-0.7 minutes 0%B, 0.7-4.2 minutes 0-»100%B, 4.2-5.3 minutes 
100%B, 5.3-5.5 minutes 100-»0%B at a flow rate of 3 ml/minutes (System 1). The 
mass spectra (MS) were recorded on a Fisons VG Platform mass spectrometer using 
electrospray positive ionisation [(ES+ve to give MH* and M(NH4) + molecular ions] or 
electrospray negative ionisation [(ES-ve to give (M-H)* molecular ion] modes. 

15 

LC/MS Method (2) 

Method 2 was conducted on a Waters Xtera RP, 8 column (3 urn, 15cm x 2.1mm ED) 
eluting with solvent A (0.1% HCO2H and water) and solvent B (100% acetonitrile, 0.1% 
HC0 2 H and reserpine 2.5ugmr 1 ) at 20°C. The following elution gradient was ran: 0-2.0 
20 minutes 0% B; 2.0-18.0 minutes 0-100% B; 18.0-20.0 minutes 100%B; 20.0-22.0 
minutes 100-0%B; 22.0-30.0 minutes 0%B, at a flow rate of 0.4 ml/minutes. The mass 
spectra (MS) were recorded on a Micromass QTOF 2 spectrometer using electrospray 
positive ionisation [ES + ve to give MH*]. 

25 Note: The number given in brackets in the Examples and Intermediates above, e.g. 
H.p.l.c. (1), specifies the LC/MS method used. 

! H nmr spectra were recorded using a Bruker DPX 400MHz spectrometer using 
tetramethylsilane as the external standard. 
30 Biotage™ chromatography refers to purification carried out using equipment sold by 
Dyax Corporation (either the Flash 40i or Flash 150i) and cartridges pre-packed with 
KPSil. 

Mass directed autoprep refers to methods where the material was purified by high 
performance liquid chromatography on a HPLCABZ+ 5 urn column (5cm x 10mm i.d.) 

35 with 0.1% HC0 2 H in water and 95% MeCN, 5% water (0.5% HCOjH) utilising the 
following gradient elution conditions: 0-1.0 minutes 5%B, 1.0-8.0 minutes 5->30%B, 
8.0-8.9 minutes 30%B, 8.9-9.0 minutes 30->95%B, 9.0-9.9 minutes 95%B, 9.9-10 
minutes 95->0%B at a flow rate of 8ml minutes" 1 (System 2). The Gilson 202-fraction 
collector was triggered by a VG Platform Mass Spectrometer on detecting the mass of 

40 interest. 

Hydrpophobic frits refers to filtration tubes sold by Whatman. 
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SPE (solid phase extraction) refers to the use of cartridges sold by International Sorbent 
Technology Ltd. 

TLC (thin layer chromatography) refers to the use of TLC plates sold by Merck coated 
with silica gel 60 F254. 
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Claims 

1 . A compound of formula (I) 




5 

(I) 

wherein: 

R 1 represents hydrogen or -C lo alkylCONR*R b ; 

10 

One of R 2 and R 3 represents -Chalky! and the other represents hydrogen; 

R 4 represents hydrogen, -C^lkyl, -C^alkenyl, -C^alkylOH, -C 2 ^alkylOC M alkyl, 
4 alkylCN or -Oo^alkylC^cycloalkyl; 

15 

R 5 represents -C^alkylOH, -C M alkyl, -C 2 ^alkylOC,^alkyl, -C M alkylCN, -C,. 

4 alkylCONR c R d > -C 2 _ 4 alkyINR a R b , -C 2 ^alkylNHCCM: l . 3 alkyl > £ 2 ^kylNHCONR^ - 

Q^alkyINHS0 2 R c , -Q^alkylS0 2 NR a R b , -C2u»alkyINHC0 2 C M alkyl, -Q_ 

4 alkylNHC(NH 2 )=NR f , or a group X-Y; 
20 X represents -C M alkylene- optionally substitued by -OH, or a direct link, with the 

proviso that when X is substituted by -OH, X represents CMalkylene and the -OH group 

is not alpha with respect to the amide N atom to which the group X is attached; 

Y represents -C^cycloalkyl, phenyl, or an aromatic or non-aromatic 5-, 6- or 7- 

membered heterocyclic group containing at least one heteroatom selected from O, N or S 
25 and optionally substituted at C and/or N atoms by -C,. 3 alkyl, C,_ 3 alkoxy, C,. 3 alkylOH, 

halogen, -CN, -CF 3 , -NH 2 , -C0 2 H and -OH; 

R a and R b independently represent hydrogen or -C M alkyl; . 

R c and R d independently represent hydrogen or -Chalky 1 or together with the N atom to 
which they are attached form a non-aromatic 5-, 6- or 7- membered heterocyclic group 
30 optionally substituted by a heteroatom selected from O, N or S; 
R c represents -CMalkyl or -CF 3 ; 
R r represents NC^ or CN; 
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R 6 represents a group selected from: 




Z represents an optional substituent halogen, 
alk represents alkylene or alkenylene, 
5 T represents a heteroatom selected from S or N; 

and pharmaceutical^ acceptable derivatives thereof. 

2. A compound of formula (I) as claimed in claim I wherein: 
1 0 R* represents hydrogen or -€ lo alkylC0NR 8 R b ; 

One of R 2 and R 3 represents -Ci. 3 alkyl and the other represents hydrogen; 

R 4 represents -C M alkyl, -C^alkylOH, -C M alkylCN, -C^ycloalkyl; 

R 5 represents -C^alkylOH, -C M alkyl, -C^alkylOC^alkyl, -CMalkylCN, -C,. 

4 alkylCONR a R b , ^alkylNR^, -Q^alkylNHCOC.^alkyl, -C 2 ^alkylNHCONR a R b , - 
15 C 2 ^alkylNHS0 2 R a , -C M alkylS0 2 NR a R b , or a group X-Y; 

X represents -C M alkylene- or a direct link; 

Y represents -C^cycloalkyl, phenyl, or an aromatic or noh-aromatic 5-, 6- or 7- 
membered heterocyclic group containing one or two O, N or S atoms and optionally 
substituted at C and/or N atoms by -Cj^alkyl; 
20 R a and R b independently represent hydrogen or -C,. 3 alkyl; 




R represents a group selected from: 

Z represents an optional substituent halogen, 

alk represents alkylene or alkenylene, 
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T represents a heteroatom selected from S or N; 

and pharmaceutical^ acceptable salts and solvates thereof. 

3. A compound as claimed in claim 1 or 2 wherein R* represents hydrogen or - 
5 CH 2 CONH 2 . 

4. A compound as claimed in any one of claims 1-3 wherein one of R 2 and R 3 represents 
methyl and the other represents hydrogen. 

10 5. A compound as claimed in any one of claims 1-4 wherein R 4 represents -C M a1kyl, - 
Ca^alkenyl, -C 24 alkylOH, -C 2 -4alkylOC M allcyl, -C^alkylCN or -C^alky^ 
6 cycloalkyl. 

6. A compound as claimed in any one of claims 1-5 wherein R 5 represents -C^alkylOH, 
15 -C M alkyl, -C^alkylOC^alkyl, -C M alkylCN, -C,^alkylCONR c R d , -Cj^alkylNR^, *C 2 _ 
4alkylNHCOC,. 3 alkyl, -Q^alkylNHCONRTl 6 , -C^alkylNHSO^', -Chalky! S0 2 NR a R b , 
-C 2 ^alkylNHC0 2 C M alkyl, -C 2 ^alkylNHC(NH 2 )=NR f , or a group X-Y. 
X represents -Ci_ 3 alkylene- optionally substituted by -OH, or a direct link, with the 
proviso that when X is substituted by -OH, X represents C^alkylene and the -OH group 
20 is not alpha with respect to the amide N atom to which the group X is attached; 

Y represents phenyl, or an aromatic or non-aromatic 5-, 6- or 7- membered heterocyclic 
group containing one or two heteroatoms selected from O, N or S atoms and optionally 
substituted at C and/or N atoms by -CMalkyl. 

25 7. A compound as claimed in claim 6 wherein R 5 represents -Cj^alkylOH, -C M alkyl, - 
C^alkylOQ.jalkyl, -Ci^alkylCN, -C M alkylCONR c R d , -C 2 ^alkylNR a R b , -C 2 . 
4 alkylNHCOC w alkyl, -C 2 ^alkylNHCONR*R b , C 2 ^alkylNHS0 2 R e , ^alkylS0 2 NR a R b , 
-C 2 ^alkylNHC02C M alkyl, -C 2 ^alkylNHC(NH 2 )=NR f , or a group X-Y; 
X represents -C,_ 3 alkylene-; 

30 Y represents phenyl, or an aromatic or non-aromatic 5-, 6- or 7- membered heterocyclic 
group containing one or two heteroatoms selected from O, N or S atoms and optionally 
substituted at C and/or N atoms by -CMalkyl. 

8. A compound as claimed in any one of claims 1-7 wherein R 6 represents a group 
35 selected from: chloronaphthylene, chlorobenzothiophene, chlorobithiophene, 

chlorophenylethene or (chlorothienyl)ethene. 

9. A compounds as claimed in claim 1 selected from: 

(2S)-2K(3S)-3-{[(6-CM^ 
40 ethyl-N-isopropylpropanamide 

(2S>2-((3S>3-{[(6^hlorc-2-naph^ 
isor^pyl-N-(pyridin-4-ylmethyl)propanamide 
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(2S)-2^(3S)-3-{[(6-Chloro-2-napht^ 
isopropyl-N-(pyridin-3-ylmethyl)propanamide 

(2S)-N-(2-Azepan- 1 -ylethyl)-2-((3S)-3-{[(6-chIoro-2-naphthyl)sulfonyl]amino} -2- 
oxopyrrolidin-l -yl)-N-isopropy]propanarnide formate 
(2S)-2-((3S)-3-{[(6-Chloro-2-napta 
cyanoethyl)-N-isopropylpropanamide 

(2S)-2^(3S>3-{[(6-Ch!oro-2-naphthyI)sulfonyl]amino} -2-oxopyrrolidin-l - 

yl)propanoyl)-N-isopropy!-beta.alaninamide 

(2S)-2-((3S)^-{[(6-Chloro-2-naph^ 

hydroxyethyl)-N-isopropylpropanamide 

(2S)-2^(3S)-3-{[(6^hloro-2-naph^ 

cyanoethyl)-N-(cyclopropylmethyl)propanamide 

(2S)-2^(3S)-3-{[(6-Chloro-2™^ 

(dimethylamino)ethyl]-N-ethylpropanamide formate 

(2S)-2-((3S)-3- { [(6-Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin-l-yl)-N- 
isopropyl-N-(pyridin-2-ylmethyl)propanamide 
(2S)-2<(3S)0-{[(6<niloro-2-napht^ 
ethyl-N-(2-piperidin- 1 -yIethyl)propanamide formate 

(2S)-2-((3S)-3- {[(6-Chloro-2-naphthyl)sulfonyl]amiiio} -2-oxopyrrolidin-l-yl)-N- 

isopropyl-N-(2-pyridin-2«ylethyl)propanamide 

(2S)-2<(3S)^-{[(6-Chloro-2-nap^ 

hydroxypropyl)-N-isopropylpropariamide 

(2S>2K(3S)0-{[(6^oio-2-naphmyl)su^^^ 

(cyanomethyl>N-isopropylpropanamide formate 

(2S)-2^(3S)-3- {[(6<^^ 

isopropyl-N-(3 -methoxypropyl)propanamide 

(2S>2-((3S)-3- {[(6-Chloro-2-naphthyl)su!fonyl]amino} -2^xopyrrolidin-l-yl)-N- 

isopropyl-N-(2-methoxyethyl)propanamide 

(2S>N-[2^Acetylammo)emy]]-2K(3S)-3-{[(6^Woro-2-naph^ 

oxopyrrolidin-l-yl)-N-isopropylpropanamide 

(2S>2<(3S)0-{[(6^Woro-2-naph%^ 

isopropyl-N-(thien-2-ylmethyl)propanamide 

(2S>2^(3S)-3-{[(6^oro-2-naph^ 

hydroxypropyl)-N-isopropylpropanamide 

(2S)-2K(3S>3-{[(6<Moro-2^aph%^ 

hydroxyethyl)-N-isopropylpropanamide 
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(2S>2<(3S)-3-{[(6-Chloro-2-naph%l)sulfonyJ]amino}-2^xopyn-olidin-l-yl)-.N-(2- 
cyanoethyl)-N-(cyc!opropylmethyl)propanamide 

(2S)-2-((3S>3- {[(6-Chloro-2-naphthyl)suIfonyl]amino) .2-oxopyrro]idin-l-yl)-N-(2- 
cyanoethyl)-N-(2-pyridin-2-ylethyl)propanamide 

(2S)-2K(3S)-3-{(2-Amino«2H)xoethyl)[(6^hloro-2-naphthyl)sulfonyl]aniino}-2- 
oxopyrrolidin- 1 -yl)-N-ethyl-N-(pyridin-4"ylmethyl)propanamide 
(2S)-2-((3S)-3- {(2-Amino-2^xoe%i)[(6K;Woro-2-naphthyl)suIfonyl]aTnino} -2- 
oxopyrrolidin- 1 -yl)-N-isopropyl-N-(pyridin-2-ylmethyl)propanamide 
(2S)-2-((3S)-3- {(2-Aniino-2-oxoethyl)[(6-chloro-2-naphthyl)sulfonyl]amino} -2- 
oxopyrrolidin- 1 -yl)-N-methyl-N-(pyridin^4-y lmethy l)propanamide 
(2S)-2^(3S)-3-{(2-Amino-2^xoe%l)[(6^hloro 
oxopyirolidin-l-yl)-N-methyl-NK^ 
(2S)-2^(3S)-3-{(2-Amino-2-oxoethyl)[(6^ 
oxopyrrolidin- 1 -yO-N^N-dimethylpropanamide 

(2S)-2-((3S>3-{(2-Amino-2^xoe%I)[(6^hloro-2-naphthyl)sulfonyl]amino}-2 

oxopyrrolidin-l-yl)-N-{2-hydroxyethyl)-N-isopropylpropanamide 

(2S>2-((3S>3-{(2'Amino-2-oxoe%l)[(6^hloro-2-naphthyl)sulfonyl]ainin 

oxopyrroIidin-l-yl)-N-ethyl-N-(3-hydroxypropyl)propanamide 

(2S)-2-((3S)-3-{(2-Arnino-2-oxoe%l)[(6^^ 

oxopyrrolidin- l-yl)-N^thyl-N^2-moipholm^ 

(2S)-2-((3S)-3- {(2-Ammo-2^xoethyl)[(6-chloro-2-naphthyl)sulfonyl]aniino} -2- 

oxopyrrolidin-1 -yl)-N-[2^dimethylamino)ethyl]-N-ethylpropanamide formate 

(2S>2^(3S)-3-{(2-Amino-2K>xoe%l)K^ 

oxopyrrolidin-l-yl)-N-ethyl-N-(2-hydroxyethyl)propananiide 

(2S)-2-((3S)-3-{(2-Amino-2-oxoe%])[(6^ 

oxopyrrolidin-1 -yl)-N^2-rnethoxyethyl)-N-rnethylpropanamide 

(2S)-2-((3S)-3-{(2-Amino-2H)xoe%l)K^ 

oxopyrrolidin-1 -yl)-N-ethyl-N-(2-piperidin- 1 -y lethy l)propanamide formate 

(2S)-2^(3S)-3-{(2-Amino-2^xoethyl)[(^^ 

oxopyiTolidm-l-yl)-N^%l-N-rnethylpropanarnide 

(2S)-2^(3S)-3-{(2-Anuno-2H)xoet^ 

oxopyrrolidin- 1 -y l)-N^-diethylpropanamide 

(2SKK(3S)-3-{(2-Arruno-2^xoethyl)K^ 

oxopyrrolidin-1 -yl)-N,N-dipropylpropanamide 

(2S)-2K(3S)-3-{(2-Amino-2-oxoethyl)K^ 

oxopyrrolidin-l-yl)-N-ethyl-N-isopropylpropanamide 
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(2S)-2-((3S)-3-{(2-Aniino-2K>xoet^ 

oxopyn-olidin-l-yl)-N-isopropyl-N^pyrid-4-ylmethyl)propanamide 
(2S)-2-((3S)-3-{(2-Amino-2«oxoethyl)[^ 
oxopyrro1idin-l-yl)-N-(2-cyanoethyl)-N-isopropylpropanamide 
(2S)-2-((3S)-3-{(2-Amino-2-oxoethyl)K^ 

oxopynx>lidin-l-yl>N-(2-azepan-l -ylethyl>N-isopropylpropanamide formate 
(2S)-N-[2-(Acerylamino)e^ 

yl)sulfoiiyl]amino}-2K)xopyrTolidin-l-yl)-N-isopropylpropanamide 

(2S)-2-{(3S)-3-{[(6-Chloro-2-naph%^^ 

cyanoethyl)-N-cyclopentylpropanamide 

(2S)-2-<(3S)-3-{(2-Arrino-2-oxoetJiyW^^ 

oxopyirolidin- 1 -yl)-N-(2-cyanoethy l)-N-cyclopenty lpropanamide 

(2S)-2-((3S)-3-{(2-Amino-2-oxoethyl)[(^ 

oxopyrrolidin-1 -yl>N-(2-cyanoethyl)-N-cyclopropylpropariamide 

(2S)-2-((3S)-3-{[(6-Chloro-2-naph^^ 

cyanoerayl)-N-cyclobutylpropanarnide 

(2S)-2-((3S)-3-(2-Amino-2-oxoethyl)[(^ 

oxopyirolidin- 1 -y l>N-cyclopropyl-N-(pyridm-4-y lmethyl)propanamide 
(2S)-N-[2^Aminosulfonyl^ 
2-oxopyrrolidin- 1 -yl)-N-isopropylpropanarnide 
(2S)-2-((3S)-3-{(2-Anrino-2-oxoethy0^^ 

oxopyirolidin- 1 -y l>N-isopropyl -N-{2-piperidin- 1 -ylethyl)propanamide 
(2S)-2K(3S>3-{(2-Ammo-2-oxoewyW 

oxopyirolidin- 1 -yl)-N-isopropyl-N-(2-morpholin-4-ylethyl)propanainide 

(2S)-2-((3S)-3-{[(6-Chloro-2-naph^^ 

isopropy l-N-{2-piperidin- 1 -y Iethyl)propanamide 

(2S}-2-((3S)-3- {[(6-Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin- l-yl)-N- 

isopropyl-N-(2-rnorpholin-4-ylethyl)propananiide 

(2S)-2-((3S>3-{[(6-CMoro-2-rmph^^ 

isopropyl-N-(l H-pyrazol-3-ylmethyl)propanarnide 

(2S)-2-((3S)-3-{[(6-Chlor^ 

isopropyl-N-[3-(4-methylpiperazin-l -yl)propyl]propanamide formate 

re/t-Butyl 2-[[(2S)-2-((3S)-3-{(2-amino-2-oxoethyl)[(6-chloro-2- 

naphthy l)sulfony Ijamino} -2-oxopyrrolidin- 1 - 

yl)propanoyl](isopropyl)amino]ethylcarbamate 

fert-Butyl 3-[[(2S)-2^(3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]arm 
oxopyrrohdin-l-yl)rtfopanoyl](isopropyl)a 
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/er/-Butyl 2-[[(2S)-2-{(3S)-3-{[(6-chIoro-2-naphthy])$ulfonyl]aniino}-2- 

oxopyrro)idin-l-yl)propanoyl](cyclopropy]methyl)amino]ethylcarbaniate 

(2S>N-(2-Aminoethyl)-2-((3S)-3-{(2^ 

naphthyl)sulfonyl]anuno} -2^xo 

hydrochloride 

(2S>N-(3-Aminopropyl)-2^(3S)-3-{[(6^ 
oxopyrrolidin-1 -y1)-N-isopropylpropanamide hydrochloride 
(2S>N<2-Amnoe%l)-2-((3SW 

oxopyrrolidin-1 -yl)-N-(cyclopropylmethyl)propanamide hydrochloride 

(2S)-N-(2-Aminoe%l)-2-((3S)-3-{[(6^^^ 

oxopyrrolidin-l-yl)-N-isopropylpropanamide 

(2S)-N-(2-Aniino-2-oxoethyl)-2-(^ 

oxopyrrolidin-1 -yI)-N-isopropylpropanamide 

(2S)-2-((3S)-3-{[(6-<^loro-2-naph%l^ 

isopropyl-N- {2-[(methylsulfonyl)amino]ethyl}propanamide 

(2S)-2-((3S)-3-{(2-Amino-2-oxoethyl)[(6^^ 

oxopym>lidin-l-yl)-N-isopropyl-N-{2-[^ 

(2S)-2-((3S)-3-{[(6X*loro-2-naph%l)sd^^ 

isopropyl-N-{3-[(methylsulfonyI)amino]propyl}propanamide 

(2S)-2-((3S)-3- { [(6-Chloro-2-naphthy l)sulfonyl]amino} -2-oxopyrrolidin- 1 -yl>N- 

(cyclopropylme%l)-N-{2-[(methylsulfonyl) 

(2S)-N-[2-({(E)-Amino[oxido(oxo)h^^ 

chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin- 1 -yl)-N-isopropylpropanamide 

(2S>N-[2K {(E^Arrunofoxido^ 

amino-2-oxoe%l)[(6-chloro-2-naph^ 

isopropylpropanamide 

(2S>N-[3-({(E)-Arriino[oxido(oxo)h^^ 

chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin- 1 -yl)-N-isopropylpropanamide 
(2S)-2-((3S)-3- {[(6-Chloro-2-naphthyl)sulfonyl]amino} -2-oxopyrrolidin-l -yl)-N- 
isopropyl-N-[2-(methylamino)ethyl]propanamide 
(2S)-2K(3S)-3-{[(6X3iloro-2-na^ 
(dimethylamino)ethyl]-N-isopropylpropanamide 
(2S)-N-{2^(Amin<)carbonyl)amino]ethyl}-2-((3S>3-{[(6^hloro-2- 
naph%l)sulfonyl]amino}-2K>xopyn-olidin-l-yl)-N-isopropylpropanarnide 
(2S)-N-{2-[(Aminocarto^^ 

chloro-2-naph%l)sulfonyl]amino}-2^^ 
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(2S)-N-{2-[(Aminocarbonyl^ 
naphthyl)sulfonyl]amino} -2K>xopyr^ 

(2S)-N-{3-[(Aminocarbonyl)amino]propyl}-2-((3S)-3-{[(6-chJoro-2. 

naphthyl)sulfonyl]amino} -2-oxopyrrolidin- 1 -yl)-N-isopropylpropanamide 
5 (2S)-2K(3S)-3-{[(6-Oiloro-2-naphthyl)su!fonyl]amino}-2K)xopyrrolidin 

(cycIopropylmethyl)-N-(2-hydroxyethyl)propanamide 

(2S)-2K(3S)-3-{[(5'-Chloro-2,2M>im^^ 

N-ethy 1 -N-i sopropylpropanami de 
(2S)-2-[(3S)-3^ {[(E)-2-(44^to 
10 yl]-N-ethyl-N-isopropylpropanamide 
(2S)-2<(3SM(2-Amino-2^xoemy^ 
y0ethenyl]sidfonyl}amino)-2K>xopy^ 
(2S>2^(3SM(2-Ammo-2K>xoethyl>^ 
2-oxopyrrolidin-l-yl)-N-ethyl-N-isopropylpropanamide. 

15 

10. A compound according to any one of claims 1-8 for use in therapy. 

11. A pharmaceutical composition comprising a compound according to any one of 
claims 1 -9 together with a pharmaceutical carrier and/or excipient. 

20 

12. Use of a compound according to any one of claims 1-9 for the manufacture of a 
medicament for the treatment of a patient suffering from a condition susceptible to 
amelioration by a Factor Xa inhibitor. 

25 13. A method of treating a patient suffering from a condition susceptible to amelioration 
by a Factor Xa inhibitor comprising administering a therapeutically effective amount of 
a compound according to any one of claims 1 -9. 

14. A process for preparing a compound of formula (I) which comprises: 

30 

(a) reacting a compound of formula (II) with a compound of formula (ID): 
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o o 



N 




OH 



(II) 



H 



(III) 



OR: 



(b) reacting a compound of formula (XIV) with a compound of formula (VI): 



H ✓ 
N— -S 

o o 



N O 




,4/ \ 



(XIV) 



R— x 



(VI) 



OR: 

1 0 (c) reacting a compound of formula (XV) with a compound of formula (Vm): 




(XV) 
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